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PEEFACE. 


Although roads and fences do not contribute directly 
to the revenue of the farm, and add very materially to 
the expenses, they are works of indispensable utility. 

A judiciously planned system of farm roads enhances 
the value of the fields adjoining them, and without a 
sufficiency of fences the livestock of the farm could not 
be controlled nor the growing crops protected. 

One of the most important items in large agricultural 
undertakings is the cost and facility of transport. It is 
every day becoming more essential to accomplish the 
removal of heavy crops and the application of heavy 
manures in the most expeditious way and at the cheapest 
posable rate. This can only be done where there is a 
well-devised system of well-kept roads, tramways, or 
waterways on the farm. 

The subject of enclosures is an interesting one from 
many points of view, including as it does not merely the 
modem use of fences, but the ancient mode of marking 
the divisions of family estates (still practised by many 
of the modem nations of Europe) by boundary-stones 
or othhr landmarks, and the influence of enclosures and 
fences on shelter and cKmate. 
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Few non-agricultural readers would surmise that for 
every acre of enclosed land in this country th^e is over 
£1 invested in fences, and that the annual maintenance 
of these fences costs something like 3s. per acre. 

Taking these figures in the aggregate, as applied to 
the 45,000,000 acres of enclosed land in the United 
Kingdom, their magnitude becomes at once apparent, 
for it shows the total capital sunk in fences to be nearly 
d£50,000,000, and the annual maintenance and repair of 
these fences to cost at least £6,750,000. 

There is no denying, however, that many existing 
fences might be dispensed with to the great advantage 
of agriculture, apart altogether from the expense of 
maintaining thsm. 

The extended introduction of a cheap and durable 
system of wire fencing renders possible still further 
economy in the matter of fences. This is more especially 
true of barb wire fencra, in which fewer lines of wire 
make an equally efficient fence, and that with only one- 
half to one-fourth the number of posts which it is ccCi- 
sidered necessary to use in plain wire fencing or in 
post-and-rail fences. 

All the different kinds of fences now in use are noticed 
at such length and in such detail as their importance 
demands and the limits of the book adnn't , 
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CHAPTER I. 

FAEM EOADS. 

Good roads are rarely met with on the farm, True, 
there are exceptional instances where the facilities 
afforded by a carefully designed and well-constructed 
system of roads hare been attained, but such cases 
mostly occur under the immediate occupancy of an 
energetic and wealthy resident proprietor, or on the 
home farms retained by the proprietors of the larger 
estates. They do not, therefore, present any appreciable 
limit to our first statement, and are only to be regarded 
as examples of, and inciting to, a better than the pre- 
vailing state of things. On the majority of farms in 
this country, indeed, there is not a single furlong of 
made road^-^.e. of road solidly constructed and kept in 
repair — except the comparatively short lengths leading 
from the public highways to the homesteads. 

In an age of universal progress and advancement, 
the roads of the farm have received no general atten- 
tion, and, indeed, are in little better condition than 
tihe^ were a century ago. It is not sufliciently recog- 
nised that the purpose of those internal communications 
is to reduce the cost of horse labour, and that a farm 
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with a properly devised system of good roads is worth 
more to the occupier thau it would be without such 
facilities. 

Especially in clay-land districts, where good roads 
are most wanted, the majority of farms sufier from the 
narrowness and bad construction of the roads. There 
are many by-roads and lanes, over which there is 
much farm traffic at certain seasons of the year, that 
seem to be cared for by nobody. The result is that the 
harvest load maybe seen fighting its way up the narrow 
lanes, while every hedge or tree takes a due tithe of the 
crop ; or a good team is found pulling each other to 
pieces, with the wheels of the market-waggon or dung- 
cart nearly buried in the ruts of the road from the 
homestead. 

Some lands there are, undoubtedly, so situated and of 
such a character that it would be superfluous to cut 
them up by internal roads ; such, for example, where 
dry and flat grounds lie adjacent to or are bounded by 
public or occupation roads. It may then occur that 
the easy access to a good road and the contour of the 
field, together with the character and drainage con- 
dition of the soil, render the construction of roads 
inside the fences quite imnecessary. But that is not a 
very common occurrence, for even where a farm is well 
intersected by public or occupation roads, and the 
contour of the land flat, there will still be many fields 
which lie interior to those which abut upon the roads 
in question and, wherever in order to reach one field 
another has to be crossed, it will always be advan- 
tageous to have a road. If there is much cart or 
waggon passage* across a field, it will actually become 
an econoipy to devote a portion of the land to Ihe 
purposes of a permanent road. Of course, where the 
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ground is steep or otiierwise naturally nnsuited to farm 
traffic, it often becomes a first necessity to opn it up 
by a substantial road, even thougb a good road runs 
across the outside boundary. 

But we are not to be held as advocating the indis- 
criminate construction of roads. Far from it. We 
think that the fewer they require to be the better, for 
the first construction is veiyr costly, and the labour and 
expense of maintenance is considerable, while they 
occupy a large amount of valuable land. Yet it is not 
too much to say that at every place where a necessity 
exists for a road, at such a place the needed facility 
should be provided. There should, indeed, be a well- 
defined and complete system of roads upon every farm, 
providing easy and ready access to every field without 
having to pass through another field. Every field 
should commxmicate with the road by its own gate, and 
have no dependence on any other passage. This con- 
venience has not been sufficiently attended to ; but it is 
equally necessary with the provision that each room of 
a dwelling-house should have an entry from the haU or 
passage without intruding through another room. This 
very necessary arrangement requires that a road passes 
between four fields in width, with two fields on each 
side of it, which open into the road from opposite sides, 
and it is convenient that the gateways terminate the 
headlands of the field, and have an entry at both ends 
— on the upper and lower he^ands. At the same 
time, a gate must open from one field into another for 
convenience’ sake, but not for a common thoroughfare ; 
and it is then best placed at the end of the field, and 
1 in the line of the headland. 

It is reasonable to suppose that with the introduction 
of heavy machinery — such as agricultural locomotives, 
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&c.— more general attention must be paid to farm 
roads, for a firm path is essential to the ready transport 
of these engines. But apart altogether from the re- 
quirements due to the introduction of heavy modern 
implements and machinery, it cannot he said that the 
permanent improvements on any estate or farm are , 
complete without a definite system of good roads. 

These roads, as being of the nature of permanent 
improvements, should be constructed at the expense of 
the proprietors, and maintained by the tenants or 
occupiers of the land. 

The cost of such a system will materially defend 
upon the skill with which it is designed and laid out, 
It is surprising to any one who has never' seen or 
attempted such a work with what economy it is possi- 
ble to lay even a hilly farm under road control. And 
who can estimate the value of such a boon; the 
pleasure, the facility, and the profit derived; or the 
annoyance, the delay, the ruts, and the waste avoided 
thereby ? 

The Important question, “What Is the value of a 
farm with good and sufficient internal communication, 
and what the value of the same farm without any ? “ 
is answered as follows by Mr. J. Bailey Denton, in a 
paper on the subject of “Barm Roads,” read by him 
before the London Farmers’ Club some years ago. 
tSjLet us suppose,” says Mr. Denton, “ a farm of 500 
acres, of a heavy clay sod, with the homestead in 
the centre, and good public roads on two sides of it. 
Five hundred acres will cover a square of seven fur- 
longs on each side; and it would probably require 
two miles of road to give moderate accommodation to^ 
such a farm^ This, at an average price of £5 a chalk, 
will cost 368TO, and if we take the interest at £5 2s. lOd. 
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per cent, (tie rate of instalment for repayment of prin- 
cipal and interest charged by the General Land Drain- 
age and Improvement Company), the annual charge 
will be £41 2s, 6d. Is such a farm permanently im- 
proved by the acquisition of a road to the annual 
amount of £41 2s. 6d., or Is. 8d. per acre P When wo 
consider that this annual sum of £41 2s. 6d. will barely 
cover the keep of one horse and a half, without regard 
to the wear and tear of the horse itself, and of carts, 
harness, and implements, I think we shall all answer in 
the affirmative. In such a farm of 500 acres, 400 acres 
being arable and 100 acres pasture and meadow, the 
produce of manure will be, under ordinary good manage- 
ment, from 1,400 to 1,500 tons of manure in the whole. 
This will suffice to give a dressing of 12^ tons to 116 
acres, and the number of miles travelled in doing that 
will be 966, out and back, if we take the average road- 
lead to be one-third of a mile, or 27 chains. Now, if we 
remember that in heavy land we may not only pull our 
horses to pieces, but injuriously afiect the land itself, 
if we do not take advantage of every hour of dry 
weather, but prolong the operation during wet weather, 
it is hardly possible to overrate the advantage of a hard 
road which will allow of a horse to travel at least 20 
miles daily with the same ease that he will travel 12 or 
13 miles doing the same work through clay mud. The 
difference of 28 days, which these figures show, in j^e 
time it will require to get manure on to the land, is one 
consideration which will go far to meet interest on the 
outlay of working the road, leaving out of consideration 
the injury done to tillage as well as damage to horses 
^by carting over clay soils on wet days. If, therefore, 
wb add all these advantages together — the gain in time, 
in power, in the wear and tear of carts and implements, 
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and m tlie personal comfort of tlie occnpier— there can 
be no doubt that Is. id, per acre represents at least the 
Take of the improvement in this ^umed case ; and we 
shall not be overstepping truth and practice in the 
resolution we may adopt if we assert, in general but 
decided terms, that the ezistence or non-existence of 
internal roads on a farm is an essential element in 
determining the rent that should be paid for it; and 
that the provision of farm roads, being a permanent 
improvement, and in the case of clay soils a very costly 
one, the outlay is properly a landlord’s and not a 
tenant’s duty.” 



OHAPTEE II. 


PBINCIPLES OP EOAD-MAKINO. 

" A KCfAD, to be theoretically perfect,” says Dr. Lardner, 
in^ evidence before the Committee of the House of 
Commons, 1836, “should be, first, perfectly straight; 
second, perfectly level; third, perfectly smooth; and 
fourth, perfectly hard. If it possessed all these qualities 
in absolute perfection, the consequence would be that it 
would require no tractive power at all — an impulse 
given to a load at one end would carry it to the other 
by its inertia alone. This is the ideal limit to which it 
is the business of the road-maker to approximate as 
nearly as he can, all practical circumstances being con- 
sidered. But, as it is obviously impossible to make 
roads in the country which would be perfect, there 
arises in most cases the extremely difScult inquiry as to 
the best possible compromise which can be made be- 
tween all the inevitable imperfections the existence of 
which we are forced to admit.” 

Bemtance on Boads.—^ho resistance or draught on 
roads is an important matter, a proper knowledge of 
which is of advantage in considerations regarding the 
gradients proper to be admitted in a line of road. It 
has been found by experiment that the resistance by 
wheel-carriages on toads is proportional to the load, and 
inversely proprtional to the radius of the wheels. 
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The average proportion of the resistance to the load 
on a level part of a good broken stone road has been 
variously stated at from 44 lbs. to 75 lbs. per ton. Tel- 
ford estimated it at -jVth of the gross load, or 74f lbs. 
per ton. That is to say ; — 


Aa the lesiatanca : the load ; : 1 : 30; 


Eeristance , 74i 


Sir John Macneil estimated the force required to 
move a ton weight on roads of different construction as 
follows : — 


On a veE-ldd pavement 33 lha 

On a broken stone surface, having a bottom of 
rough pavement or concrete . . . . 46 „ 

On a broken stone surface laid on earth . . 66 „ 

On a gravel road 147 „ 


On an incline the resistance varies according to the 
sine of the angle of inclination, and we have this 
general rule for finding the amount of resistance to be 
overcome : To the known ratio of resistance of load on 
a level, add (if ascending), or subtract (if descending), 
the ratio of the rise to the horizontal length of the 
slope, and multiply by the gross load. 

The result gives the resistance very nearly. Thus, for 
example, if we assume the resistance on a level to be 
■jVth of the load, the force required to draw a waggon 
of 3 tons weight along a level part of a macadamized 
roadis(T;Vfh X load) = (^ X 6,720 lbs.) =224 lbs. ; 
but the force required to draw the same load on an 
incline of 1 in 60 is (-^ ± i^) X 6,720, which gives 
336 lbs. as the force to be exerted in ascending, and 
112.1b8. in descending, the dope ; while in a gradient of 
1 in' 36 the force required is (-^ + •^) X 6,720 = 
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448 lbs. in ascending, and (jiff + Vff) X 6,720 = 0 in 
descending. 

From these and snch-like calculations we thus find 
that the comparative values of resistance to the same 
load on different slopes stand thus in ratio 


Mlnation, 

Beaistance. 

Ascending. 

Besoendlng. 

I-evel 

1 

1 

1 ia 60 

li 

4 

1 ia 30 

2 

0 

1 in 15 

3 

— 1 

• 1 in 10 

4 

— 2 


Consequently, if we estimate the tractive force which 
a horse is capable of exerting continuously at a steady 
walk at 112 lbs., each horse will be able to draw along 
a level a gross load of (112 X 30) = 3,360 lbs. = IJ 
tons ; while on an ascent of 1 in 60 a load of 
(112 X 30 ^ 1^) = 2,240 lbs., or 1 ton would be 
sufficient ; and on an ascent of 1 in 30 the load, to be 
drawn with advantage, must not exceed (112 X 30 -r 
2 =) 1,680 lbs. = 15 cwt. 

, From these results we observe that since the resist- 
ance is doubled by an ascent of 1 in 30, it will be 
exactly neutralised in descending a slope of the same 
inclination. Hence, if the gradient at any part is steeper 
than 1 in 30, there is a waste of mechanical energy in 
descending, because a retarding force must then be 
exerted, by means of brakes or otherwise, in order to 
prevent undue acceleration of speed. This is shown by 
a minus sign prefixed to the two last figures in the third 
column of the foregoing table. 

^hbse results establish the advantages arising from 
easy gradients, but^ of course, the question of expense 
B 




10 FARM ROADS, FRKCES, AND GATES. 

in excavating and embanking limits, in most cases, the 
flatness of the gradients, and farm roads especially are 
as much as possible constructed on the natural surface 
of the ground. 

To put the case more tangibly, “We find,” says 
Mr. Denton, “many farms abound in steep hilly slopes 
with inclinations of 1 in 30, or even steeper ; and it 
has been practically demonstrated that the expense of 
power in £ s. required to draw a load of 1 ton along 
a common road of various gradients is 6d. where hori- 
zontal, to 8d. where there is a rising gradient of 1 in 
30. If we adopt this comparison, we see that (all other 
points being equal with respect to formation and condi- 
tion) the comparative saving of a level road over a 
rising gradient of 1 in 30 is 2d. per ton in the ordinary 
coat and application of horse labour on a farm.” 

At Bedford, in 1874, Messrs. Easton and Anderson 
tested the resistance to traction of agricultural Carts and 
waggons by means of their new horse dynamometer. 

The trials were conducted (1) along a hard road 
having a rise of 1 in 430 ; and (2) along an arable field 
of oat stubble, rather drier and harder than common, 
with a rise of 1 in 1000. 

The fore wheels of the waggons averaged 3 ft. 3 in., 
and the hind wheels 4 ft. 9 in. in diameter, the 
width of the tires being 2\ and 4 inches. Empty 
waggons averaged about a ton in weight; and the 
loads were from 2 to 4 tons in a waggon. 

The cart wheels were 4| feet high, with tires 3|and 
4 inches wide. The weight of the empty carts averaged 
10 cwt. ; and the loads were 1 ton in a cart. 

On the foregoing data, and with the speeds averaging 
2} miles per hour, the following results were deduced 
Ifcfe the experiments : — 
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Desodpilon of Yehidtt. 

ToiaL 

Bedaced 
toaLeveL 
PeD Ton 

Total. 

Reduced 
to a Level 
PerTtm 



gross. 


grOBB. 


lbs. 

lie. 

lbs. 

Iba. 

Fsir-hoiae wa);gon without springs 

159 



210 

Four-hoiaa ditto 

251 

K13 

997 

194 

Pair-horse waggon with springs . 

133 

34-7 

EB 

210 

One-horse cart without B|^gs . 

49’4 

28 

212 

140 


Line of Road . — ^The principal points to be attended 
to in selecting the line of a road are, that in crossing 
vaUeya or hollows a narrow part of the valley should be 
chosen, and the deepest part should be crossed at right- 
angles. The summits of ridges also should be crossed at 
right-angles ; and when roads pass through fields they 
should, as far as practicable, be formed alongside of the 
fences, to avoid the subdivision of the fields and conse- 
quent loss and inconvenience in working the land. 

The most level line between certain points, although 
it may not be the shortest, is generally preferred. 
Straight lines are always best, but sometimes debarred 
by the surface of the ground and other obstacles. To 
follow the mathematical axiom, that a straight line is the 
shortest that can be drawn between two points, will not 
always succeed in making the most commodious roads. 
A straight and level line is possible only in a country 
which is perfectly fiat, and where no obstacles lie in the 
way — ^joint circumstances that rarely happen. 

“Cutting through low hills to obtain a level is 
recommended by some who,” Paterson observes, “ will 
argue that where the hill of descent is not very long, it 
is let^r, in that case, to cut through it in a straight 
line and embank over the hollow ground on each side 
than to wind along the foot of it. This, however, should 








12 


FARM ROADS, FRNCE8, AND OATES. 


only be done where the cutting is very little indeed, and 
ail embankment absolutely necessary. Few people, 
except those who are well acquainted with the subject, 
are aware of the great expense of cutting and embank- 
ing, and the more any one becomes acquainted with 
road-making, the more, it may be presumed, will he en- 
deayour to avoid those levels on the straight line that 
are obtained only by cutting and embanking, and will ' 
either follow the level on the curved line round the hill, 
or, where this is impracticable, will ascend the hill, and 
go over it by various windings, avoiding always abrupt 
or sudden turnings.’* 

Edgworth was of opinion that a strict adherence to 
a straight line is of much less consequenee than is 
usually supposed, and that it will be frequently advan- 
tageous to deviate from the direct line to avoid inequali- 
ties of ground. It is obvious, as he pointed out, that, 
where the arc described by a road going over a hill is 
greater than that described by going round it, the cir- 
cuit is preferable ; but it is not so generally known that 
within certain limits it will be less laborious to go round 
the hill, though the circuit should be much greater than 
than that which would be made in crossing the hill. 

There are many roads crossing lulls which might be 
made nearly level by deviating a little to the right or to 
the left. A road is required, say, to connect two points 
three miles apart, but separated by a hiU 100 feet high, 
and in order to avoid this ascent it is necessary to deviate 
the line half a mile on either side ; yet the road thus 
curved is only 148 yards, or i^th of a mile, longer than if 
it had been made to pass over the hill. Whether it is 
expedient to make the road so much longer to ^oid 
that ascent may soon be ascertained. Telford,'^ as we 
have seen, estimated the resistance to the load on a level 



rBlSaPLBS OF BOAD-'UAEnrO. 


13 


part of a good broken atone road at ■j’l^tb of the load. 
A rise of 1 foot in 30 will therefore increase the draught 
equal to the resistance. In other words, the road may 
be increased 30 feet in length in order to avoid a rise of 
1 foot ; or it may be increased 1,000 yards in length in 
order to avoid an ascent of 100 feet.. Where there is 
much cartage to be dene, the greater ease of travelling 
and the heavier loads drawn on the level would soon do 
more than compensate for any additional outlay in con- 
structing the longer road. 

Bottoming . — In regard to the formation of the road- 
bed, theife are two systems — that of Telford and that of 
Macadam. The system of Telford is principally a re- 
vival of that employed by the old Romans, and consists 
of laying heavy stones at the bottom of the bed and 
covering them with a coating of broken stones. Several 
excellent roads were constructed by him on this prin- 
ciple, the permanence of which are evidence of his engi- 
neering wisdom, e.g. the Glasgow and Carlisle road, and 
the road between Holyhead and Shrewsbury. Macadam 
preferred a yielding to a rigid foundation, and substi- 
tuted smaR angular broken stones, laying them directly 
upon the earth, even upon boggy ground. The angu- 
lar shape of the stones caused them to bind together 
somewhat ; but the superiority of roads having large 
stones or concrete (which is preferable, and much em- 
ployed in the construction of town roads since the 
manufacture o^ hydraulic cement became so general) 
for a foimdation is now generally conceded. 

“ Most failures in road-making have arisen from not 
having a foundation of depth and dryness sufficient to 
present the road being sunk into the under-stratum of 
original deposit, and to uphold the upper pressure from 
sin^g the broken materials into the foundation and 
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getting mixed together. Li this way both the fotinda* 
tion and the road are lost irom Toeing too scanty ; the 
one sinks into the other, and no part ia sustained to 
form the desired object. The foimdation must be cal- 
culated to sink so far as to find a resting-place on 
groimds that are not very bearing of pressure, and 
which remain soft after being drained; the thickness 
must be sufficient to prevent any extensive mixture 
with the underlying soiL With the upper bed of broken 
stones no sinking must take place; the strength and 
dryness of the foundation must prevent any mixture, 
except the sinking that will happen from thtf pressure 
of the rolling weight. This will not be large whep the 
directions are observed of a dry bottom and thick 
foundation, and the proper broken materials all duly 
provided and economically applied.” 

Covering the base of an unsound road with faggots, 
branches, furze, or heath is recommended by Edgworth 
but condemned by Macadam, whose plan was to drain 
efEectually and put no intervening material between 
the broken stone and the earth. 

"Roads,” says Macadam, “can never be rendered 
perfectly secure until the following principles be fully 
understMd, admitted, and acted upon, namely, that it 
is the native soil which really supports the weight of 
traffic ; that while it is preserved in a dry state it will 
carry any weight without sinking, and that it does, in 
fact, carry the road and carriages also ; that this native 
soil must previously be made q^uite dry, and a covering 
impervious to rain must be placed over it to preserve it 
in that dry state ; that the thickness of a road should 
only be regulated by the quantity of material necci^ry 
to form such impervious covering, and never by any 
^errace to its own power of carrying weight 
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Every road is to be made of broken stone, without 
mixture oi eartk, clay, clxalk, or auy otlier matter tkat 
will imbibe water or be affected by frost ; nothing is to 
be laid on the clean stone on pretence of binding. 
Broken stone wiB combine by its acute angles into a 
smooth solid surface that cannot be affected by vicissi- 
tudes of weather or displaced by the action of wheels, 
which will pass over it without a jolt, and consequently 
without injury.” 

Macadam was anticipated in his system by Edgworth, 
who “ advocated the breaking of the stones to a small 
size and their equal distribution over the surface. The 
latter also recommended that the interstices should be 
filled up with small gravel or sharp sand — a practice 
which, though it was condenaned by Macadam, is now 
adopted by the best surveyors.” * 

Road Surface . — “The smoothness of a road depends 
on the size of the stones \ised in forming it, and on their 
compression either by original rolling or the continued 
pressure of wheels. The continued smoothness of a road 
during its wear depends on small stones being used in 
every part of the stratum ; for if the lower part of it, as 
is often the case in the old style of forming roads, con- 
sists of larger stones,” the jarring of heavy loads and the 
action of the weather cause the small surface stones or 
gravel to sink down between the larger stones, until many 



Fig. I. 

of ^e latter work out on the surface, and the road becomes 
almost impassable after a few years. Fig. 1 illustrates 
• “ Soads and Stteets." Cioaby Lockwood & Son. 
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the condition of such a road trhen dct 
and Fig. 2 the bad repair into which it has 81 h& when 
cut through bj heavy traffic. 



Rg.2. 

Ifothing is so destructive to rehides, horses, and 
harness as a road fall of ruts and covered with loose 
stones, or with fixed stones projecting two or three 
inches above the surface. “ If the road is sm6oth and 
even, the waggon with its load moves along without jar 
or detriment ; but as soon as a projecting stone is struck 
the whole load is suddenly arrested, or else it must be 
lifted to mount the obstruction. This is distinctly re- 
presented by Fig. 3, where the curved dotted lino 

shows the upward 
course which the 
axle, with its incum- 
bent load, must take 
in order to pass the 
stone in the track. 
A single loose stone, 
which might be 
^ thrown out of the 

way in two or three seconds, Is struck by passing wag- 
gons fifty or a hundred times in a day, and many 
thousand times in a year, The damage which it may 
do to all the vehicles driven over it may amount, in the 
aggregate, to maigr pounds, while it may be removed 
for less thait,a fatlhing .” — Albany Culfkator. 

Traimert^fhrm . — Opinions differ a good deal as to the 
best tranv^^ form of a road. Some ^ink it should be 



others that it shovtld be higher at the middle than at 
the sides. 'iThere can be no donbt that it dioold have a 
certain amount of convexity, but evidently the road will 
be most suitable for traffic- if the convexity is not more 
than sufficient to make the water that falls on it run off 
from the middle towards the sides. The convexity may 
always he reduced to a minimum hy giving a slight 
longitudinal inclination to the road, and a dead level 
ebonld always be avoided on considerations of drainage, 
li has also been debated whether the convexity should 
be given to the foundation or to the surface material 
only. T'elford’s system gives the convexity to the “ bot- 
toming,” by which method a uniform depth of “ metal- 
ling ” is obtained over the whole breadth of the road. 

If the convexity is given only to the surface material, 
it must be laid on thicker at the middle than at the 
sides of the road, and as the traffic usually prepon- 
derates in the centre, the more so if the cross-section 
has a considerable convexity, the action of horses and 
machines must tend to throw the metal from the centre 
to the sides, and thus to reduce the road to a level, or 
to form grooves and ruts. On the best roads the decline 
from the crown or middle of the road to the side edges 
is never more than I in 50 to 1 in 72, but in narrow 
country roads it is considerably greater. 

Bates of the Road . — In Great Britain there are two 
well-settled rules, namely, (1) when two vehicles meet, 
each must bear to the left ; (2) when one vehicle over- 
takes another, the former draws to the left of the way 
and the other passes by on the off side. In the United 
States of America, two vehicles meeting bear to the 
right instead of to the left, but mth this modification 
tlie'rules of the road are the same there as in England. 
These roles do not apply to equeshians or pedestrians. 



CHAPTER III. 

CONSTEUCTION OF EOADS. 

Foundation . — It is a common practice, in forming a new 
road, to dig a trench below the surface of the ^onnd 
adjoining, and in this trench to lay the road-bed or ma- 
terial. “ Were the materials of which the road is com- 
posed properly selected, prepared, mid laid,” Macadam 
remarks, “some of the mconvenienees of this system 
might be avoided ; hut in the careless way in which the 
work is generally performed the road is as open as a sieve 
to receive water, which, penetrating through the whole 
mass, is received and retained in the trench, whence the 
road is liable to give way in aU changes of weather. A 
road formed on such principles has never effectually 
answered the purpose which the road-maker should con- 
stantly have in view, namely, to make a secure level floor- 
ing, over which vehicles may pass with safety and equal 
expedition at all seasons of the year. .... As no arti- 
ficial foundation can he made so good and so useful as 
the natural soil in a dry state, it is only necessary to pro- 
cure and preserve this dry state of so much ground as 
is intended to he occupieddy a road. 

“ The first operation in making a road should he the 
reverse of dig^g a trencL The road should not^he 
sunk below, hut tather raised above, the ordinary level 
of the .adjac^t ground. Care should at any rate he 
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taken that there ahonM be a sufficient fall to take off 
the water, either by making drains to lower ground, or, 
if that be not practicable, from the nature of the country, 
then the soil upon which the road is proposed to be laid 
must be raised by addition, so as to be above the level 
of the water.” 

Width . — It is recommended that roads be made 
wide. The first coat of a wide road is, of course, 
greater than that of a narrow road; but it is an error 
to suppose that the cost of repairing a road depends 
entirely upon the extent of its surface, and increases 
with its width. On a narrow road the traffic is confined 
v§ry much to one track, and the road is consequently 
worn more severely than when the traffic is spread over 
a larger surface. Narrow roads are almost always in bad 
condition, from the circumstance of every cart or waggon 
being obliged to go in the same ruts. 

The proper width of roads must, however, depend 
largely on local circumstances. Eules cannot be given 
to suit every situation nor every farm. The breadth 
ought to be regulated by the nature and amount of 
traffic upon the road. Every road should, however, be 
sufficiently broad to admit of two vehicles passing each 
other. A width of 13 to 18 feet, prepared for vehicles, 
will usually suffice for the main road or roads of the 
farm, Eor field or cross-way roads the width may be 
much less, the metalled portion not exceeding 10 feet, 
while the wings may be left as earth roads. It is a 
great improvement on all main roads about the farm to 
have a side-path for travellers on foot, and new roads 
leading from the farmery to the public highway are 
now generally so constructed. 

’ Ibrmaiion . — When a road has to bo formed on the 
natural surface of the ground, the operation consists 
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simply, when the groimd is level across, in digging a 
drain or ditch at each side of the intended road, the 
earth from which is thrown upon the track so as to raise 
it a little above the adjoining gfround, and slight in- 
equalities which occur in its course are then levelled. If 
the ground has a sidelong slope, a drain at the upper 
side of the road only requires to be cut. Macadam, as 
we have seen, considered this to be all the preparation 
needed, even on swampy ground, before laying the broken 
stone covering on a road. Telford believed it necessaiy 
to have a foundation of rough pavement (Fig. 4.) below 
the upper covering, and this he formed of durable 
stones measuring from 4 to 7 inches, which were set hy 



Fig. 4.' 


hand with the largest sides down, and packed with 
smaller pieces, so as to form a compact layer of about 
7 inches deep at the centre and 4 inches deep at the 
sides of the road. Above the foundation thus prepared 
TeHord spread a uniform coating of broken stones 
about 6 inches in depth. Macadam thought 10 inches 
of metal the greatest thickness required for any road 
made upon his system, and he often used from 5 to 9 
inches as sufficient. In order to carry off the rainfall, 
the surface slopes from the centre toward the side 
drams or gutters. This inclination may be 1 in 30 for 
rough roads, and 1 in 60 for main roads on the farm. 
A rise of 3 inches at the centre is common for roads 
18 feet wid&^^g 1 in 72. 

Road — ^Tho road metal should consist' of 
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tongh and hard stone, such as granite, or some of the 
varieties of greenstone. Next in order are some sorts 
of limestone and hard sandstone. Limestone is the 
principal material in WiltshirCj Somersetshire, Glouces- 
tershire, and Ireland; granite and trap in the north of 
England and Scotland; slate-stone in North Wales ; 
sandstone pebbles in Shropshire and Staffordshire ; flint 
in Essex, Sussex, and part of Sent; and gravel in 
lyiiddlesex and Surrey. 

The hardest metals, however, are not always the most 
durable. Toughness is even a more desirable quality 
in the stone than hardness. Some stones, although 
very hard, are so free and brittle that they will grind 
down by the wheels rather easily, and in times of rain 
will be formed into mud; while, on the other hand, 
there are stones not so hard that are yet so tough that 
they waste very slowly, and will last longer than the 
former on any road whatever. 

It has been remarked that in various parts of Eng- 
land where limestone is used the roads are best ; and 
this superiority is ascribed not merely to the hardness 
of the material, but also to its adhesive or cementing 
property. 

“Flints, reduced to a small size, and mixed with 
chalk, make an excellent road in dry weather ; but, 
chalk being very absorbent of water, they become 
slippery and soft in moist weather, and are much 
affected by frost.” 

Gravel is the worst material for making roads. 
Being composed chiefly of hard sand, and smooth, little 
round stones, it does not so easily bind together, and 
seldom makes a very find road, though pit gravel, 
which is mixed with a larger .portion of clay than 
river gravel, be used. On the other hand, stones that 
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are broken have so many sides that they readily lock 
into one another; whereas the small round graTel 
keeps rolling and shifting about by every motion of the 
wheels. All road metals, therefore, should be of 
stones so large as to require breaking before they are 
used. 

To insure a firm and compact surface, the stones 
should be broken into angular pieces about inches 
cube, and spread evenly over the road with a shovpl 
and rake in two or three successive layers of 3 or 4 
inches deep, each layer being well rolled down or 
allowed to get partially consolidated by traffic before 
another is put on. ' 

Macadam’s criterion for size was weight; and 6 
ounces was the maximum for every part of the stratum. 
Many of his woul.l-be followers have, however, fallen 
into the error of supposing .that all the stones should 
approximate to that weight, and recently there has 
been some danger that this view of the subject would 
get generalized. This is from not understanding 
principles. 

On l^ing asked by the Road Commissioners to 
mention the proper dimensions, Macadam stated that 
none of the stones ought to be larger than would pass 
through a 2-inch ring, nor exceed 6 ounces in weight. 
" I hold,” he said, “ 6 ounces to be the maximum size. 
If you made the road of all 6-ounce stones it would be 
a rough road ; but it is impossible but that the greater 
part of the stones must be under that size.” 

“By reference to weight,” remarks Stephenson, "the 
road-maker’s operations become more precise; but 
regard dbould also be bad to the specific gravity of^the 
material, j^^^^iSers considerably, Por example, 
granite n^pl^pken at 12 cubic feet to the ton, and 
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wliinstone (greenstone, basalt, &c.) is often met with of 
similar weight Compact limestone and flint are about 
14, and quartz sandstone about 15, feet to the ton.” 

Paterson and other road-engineers have expressed 
their disapproval of Macadam's 6-ounce test, and think 
the 2-inch gauge-ring preferable, as there are many 
stones under 6 ounces that are yet of a very improper 
shape and size. 

Since the introduction of stone-breaking machinery, 
with cubing and crushing jaws, the road metal can be 
prepared of any size or fineness ; but, on many roads 
where “the machine is used, and more generally where 
hand-breaking continues to be practised, the stones 
used are badly broken and unwarrantably large. This 
is a defect that can and should be promptly remedied 
on all the public highways. These stone-breakers are 
made of all sizes, from 7 by 4 to 26 by 16 mouth, and 
are capable of breaking from 16 to 130 tons of road 
metal per day, according to the power of the machine. 

Gravel for roads ought to be properly cleansed of 
every particle of clay or earthy substance, and its dif- 
ferent sizes separated and arranged by screening. In 
this gravel the stones are of different sizes and dif- 
ferent shapes ; and all those that are round, as well as 
the larger ones, should be broken into angular pieces 
before being laid on. 

Modern Boad-making . — ^The use of binding material on 
broken stone roads, which was condemned by Macadam 
and others, is now considered an absolute necessity by 
the majority of road-makers. The heavy rollers now 
employed for compressing and settling new materials 
render the application of sharp sand or gravel necessary 
to prevent the crushing of the metel. Telford always 
applied some such binding material to the new metal; 
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and Ws practice in tHs reject is nowfoUowed on all roads 
-wliere road-roUing is -understood and practised. The 
binding of rolled roads is thus so strong that the upper 
crust may be raised in cakes several feet square, which 
could never be done without the sand. The sand is 
only to be applied when about two-thirds of the road 
metal has been rolled down. “ It is essential that this 
small stuff should not be applied earlier, or it will get 
to the lower strata, and not only be wasted but inju- 
rious. The object is that it should penetrate for two or 
three inches only, to bind the surface. Pro-vided the 
upper interstices are filled, the less sand or small gravel 
used the better ; therefore it is applied little by little 
after each of the three or four last successive passages 
of the roller, and then only over the places where there 
are open joints.” * Some of the steam-rollers now em- 
ployed in consolidating new-made roads weigh 30 tons, 
Eolling is best done in wet weather; otherwise the 
roads should be watered during this operation. 

On farm roads, as a rule, no binding material is used 
and no rolling is done. The bottom layer, 12 to 18 
inches thick, is made of broken bricks, stones, flints, 
lumps of chalk, or other hard rubbish ; and the finish- 
ing layer consists of about 6 inches of small broken 
stones, flints, or gravel. 

When a first-class road is to be made the modern 
practice is as follows: First the ground is levelled 
and rolled. Then a bottoming of broken stone or other 
hard material is laid in 12 inches thick, and rolled down 
to 9 inches. Over this is spread a layer of weU-bumt 
clay or ballast 5 inches thick, and rolled solid to 3 inches. 
In some districts this is cheaper than broken stone, and 
the balli^s»ves to fill up interstices in the bottoming. 

* Osnetal ^ J. F. Bargoyne, " On Eolling Kew-in»de Eoads." 
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Upon the prepared surface of the ballast are laid the 
small broken stones which form the surface of the road. 
These are put on in two successive layers, each 3 inches 
thick, and rolled to 2 inches. With the last layer of 
small stones, about half an inch of sharp sand is mixed, 
and the two rolled in together with plenty of water. 

Drainage . — If the drainage of the road is to be effected 
by means of open side-drains or ditches, these should 
not be made deeper than is necessary, and, if practicable, 
the fence, if any, should be placed between the side- 
ditches and the road. It wiU then be essential that 
small openings be formed at least every 15 yards to 
convey the water from the side-tables or gutters through 
the fence into the ditches. The side-tables, or water- 
tables, should be made an inch or two lower than the 
sides of the road. 

Open drains, however, occasion an unnecessary waste 
of ground, besides not being free from danger to pas- 
sengers and carriages when the road is narrow and there 
is no fence between it and the ditches. It will, there- 



Figr- 6. 


fore, in the majority of cases, be advisable to form 
covered drains along the sides of the road, with gratings 
at proper intervals to let in the surface water. A large- 
sized pipe should then be laid at the bottom of the drain 
surrounded with small stones, and upn these smaller 
stones or gravel to a level with the surface. If tho 
side-drains are constructed in this way, and run imme- 
diately underneath the side-table a, Fig. 5, no gratings 
c 
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will be necessary, as tibe surface water will then reaffly 
find its way into the drains. A cross-drain is also shown 
by dotted lines in the section of the road, Fig.5, but this 
will only be needed where de- 
pressions occur in the line of 
road and the water has to be 
discharged from the road- 
drains into some natural water- 
course. A section of such a 
cross-drain is shown in Fig. 6. 
Where the ground has a side-long slope, or a road has 
to be formed on a hill-side, a single drain at the upper 
side of the road, as in Fig. 7, is all that is necessary, 
with cross-drains at intervals to discharge the water to 
the lower side of the road. 

A single covered drain down the centre of a road- 
way is objectionable, because the surface water cannot 


reach it without penetrating the road-bed, which is in- 
compatible with the maintenance of a hard and smooth 
surface. 

Fences . — ^Many of the roads about a farm can be left 
open or unfenced with perfect safety and convenience. 
At any rate, it is seldom that a road requires to be fenced 
on both sides, if we except the main road leading from 
the public highway. Where road-side fences are neces- 
sary they should be of an open kind, such as a, wire- 
fence or aipos^and-rail fence. If close fences, such as 
dykes or^ hedges, are in existence, they should not be 
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higher than 5 or 6 feet, as they shade the roadway and 
interfere with its ventilation, and by keeping it always 
moist make the draught ezcessive. Trees are worse 
than hedges when they overhang a road, because they 
not only deprive the road of the benefit of air and sun, 
but they further injure it by the dripping of rain from 
their leaves, as a consequence of which the road is kept 
in a wet state long after it would otherwise have been 
dry. 

God . — The expense of road-making will be found to 
vary, even in the same district, as, in addition to the 
cost of "labour and the nature of the ground, very much 
depends on the facility for obtaining the necessary ma- 
terials.. In one case we have converted an old lane, 
which was previously a perfect quagmire, into a good 
hard road at a total cost of 3s. 8d. per lineal yard. The 
stone in this instance had to be dug out of the ground, 
and was laid on 12 inches thick and 13 feet wide. The 
above price includes diaining the road, throwing up the 
surface, digging, carting, and breaking the stone, and 
laying it on. Mr. Dawson states that he has made 
many gravel roads, 12 to 18 inches thick, at a cost of 
from 2s. 6d to 3s. %d. per square yard. Country roads 
formed of broken stone commonly cost from Is. 2d. to 
Is. Qd. per square yard. 

Mr. Denton states the cost of farm roads made in 
various parts of England at from £3 to £6 10s. per 
chain, and gives the following examples: (1.) A road 
made in the New Bed Sandstone district, of which the 
bottom stratum, 6 inches thick, was formed of a rough 
paving of local stone, covered with 4 inches of broken 
limestone, cost from £4 12s. 6d. to £6 17s. fid. per chain. 
(2.) A road in a fen district, in which perforated bricks, 
laid flat on a convex base, and covered with burnt 
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ballast, formed tbe bottom stratrim, 'with a surface* 
covering of screened gravel, was estimated to cost 
£5 17s. 6rf. per chain. (3.) A road in the Lias and 
Oxford Clay district, with the bottom stratum of burnt 
ballast, and the top of screened gravel, cost from 
£i 10s. to £5 10s. per chain. (4.) A road in the 
London Clay district, the bottom stratum of chalk, and 
the surface-covering of screened gravel, cost from 
£3 10s. 6d. to £4 ISs. per chain, deducing the chain 
to yards, we find that Mr. Denton’s roads cost from 
2 s. 7|rf.to 5s. lljrf. per lineal yard. Their width is not 
stated, but it may be assumed that they are about the 
average width of farm roads. 

Repairs , — The repair of a road consists in keeping it 
smooth and clean, and should commence immediately 
after it is made. Hollows must be filled up, to prevent 
water standing on the road and the formation of ruts ; 
and loose stones and mud must be assiduously taken off. 
After a time, a thorough repair or surface renewal by a 
coating of broken stone over the whole of the road may 
be required. The stones gathered ofi the fields will 
aSord a greater or less supply of materials, and must 
be laid in convenient places and prepared by breaking 
ready to be pUt on when needed. 

In repairing a broken stone road, the surface should 
be slightly loosened with a pick, and a layer of new 
metal spread evenly over it, and well consolidated by 
heavy rolling. 

For the repair of an old road, Macadam directs that 
no addition of material is to be made, unless in any part 
it be found that there is not a quantity of clean stone 
equal to 10 inches in thickness. The stone already on 
the road is to be loosened up and broken, so thilt no 
piece shall ejoeed 6 ouncet in weight. The stones, when 
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loosened in the road, are to be gathered ofl by means 
of a strong heavy rake, vrith teeth inches in length, 
to the side of the road, and there broken, and on no 
accoimt are stones to be broken on the road. When 
the great stones have been removed, and none left in 
the road exceeding 6 ounces, the road is to be put in 
shape, and a rake employed to smooth the surface, 
which will at the same time bring to the surface the 
remaining stones, and will allow the dirt to go down. 
WTien the road is so prepared, the stone that has been 
broken at the side of the road is then to be carefully 
spread on it; not in shovelfuls, but scattered over the 
surface, one shovelful following another and spreading 
over a considerable space. The tools to be used are 
strong picks, but short from the handle to the point, 
for lifting the road; small hammers of about one 
pound weight in the head, the face the size of a shil- 
ling, well steeled, with a short handle ; rakes with iron 
teeth about two inches and a half in length, very strong, 
for raking out the large stones where the road is broken 
up, and for keeping the road smooth after being relaid 
and while it is consoKdating ; very light broad-mouthed 
shovels, to spread the broken stone and to form the 
road. 

Telford’s directions for repairing roads differ little 
from his instructions for forming roads. Where a 
road has no solid and dry foundation, he breaks it up, 
lays bare the soil, drains it, and bottoms with stones 
set by hand with the broadest end down, in the form of 
a neat pavement; over this foundation he lays on 6 
inches of broken stones. Where a road has some 
foundation, but an imperfect one, or is hoUow in the 
middle, all the large stones appearing on the surface, of 
it must be raised and broken; and the road so treated 
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is then to be coTered with a coating of broken stones, 
sufficient to give it a proper shape and to make it solid 
and hard. "Where a road already has a good founda- 
tion and also a good shape, no materials should be laid 
upon it but for the purpose of filling ruts and hoUow 
places in thin layers as soon as they appear ; stones 
broken small, being angular, will fasten together. In 
this way a road, when once well made, may be preserved 
in constant repair at a small expense. 

The beat seasons for repairing roads are generally 
considered to be autumn and spring, when the weather 
is moist rather than otherwise. Although it is proper, 
Paterson remarks, at all times of the year to put on a 
little metal whenever any hole makes its appearance, 
yet in the drought of summer this will seldom be 
necessary. In summer the roads are less liable to cut ; 
but if, at some places, a little fresh metal may be neces- 
sary, no more should be put on than is barely sufficient 
to bring these holes to the level of the rest of the road. 
Metal put on in the drought of summer does not soon 
bind together. Until such time as there is rain suf- 
ficient to cause .them to bind, the stones will keep 
shifting and rolling about, and make a very unpleasant 
road to travel on. The most proper times of the year 
to put on any quantity of road metal are about the 
months of October and April, as the stones always bind 
best when the road is neither too wet nor too dry. 
"When they are put on about the month of October they 
become firm before winter, and, with a little constant 
attention, the road will be easily kept in good order till 


the spring ; and if it has been the case that the road 
has not been sufficiently attended to during the winter, 
anJthaf A has got into a bad state jnwards the spimg, 
..-hRDltfl BhBB fresh metal about the month of April, 
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sufficient to bring it into smooth surface order, it will 
be very easily kept in this 'good state throughout the 
summer. 

Unmetalkd JRoa^fo.— The central roads of the farm 
require to be hard roads. In many positions, however, 
where field roads are necessary to aSord facility for 
transporting produce and manure, and for keeping the 
ploughing-engines oS the cultivated land, broken stone 
roads would be too expensive to construct, as they would 
be seldom used, and in such places burnt clay roads or 
even grass roads will be found to answer every purpose, 
especially where traffic upon them can be avoided in wet 
weather. On Mr. Prout’s farm, in addition to hard 
gravel roads across the middle of the farm, communi- 
cating with the homesteads, there are two miles of grass 
roads, which were formed by simply ploughing and 
rolling, and then partially coating the top with small 
stones picked off the fields. These green headland 
roads are 10 feet wide, and from them the engines can 
cultivate every portion of every field without travelling 
on the land. Such roads cost very little to construct, 
and add immensely to the facility of working the land. 
These grass roads are very common in plantations, 
where they are found a great convenience on many oc- 
casions, such as in thinning and clearing out produce, 
in covert-beating, &o. In plantations, however, they 
generally require to have side-drains or open ditches, 
which are never necessary with field roads, and are the 
more expensive. Still, with side-drains 3 feet wide at 
the top and 14 inches at the bottom, and 2 feet deep, 
grass roads 18 feet wide can be formed at an average 
cost of 18s. per 100 yards. Burnt clay roads are muei 
cfieaper than broken stone roads, but will cost from 50s. 
to 70s. per 100 yards when laid a foot deep and 12 to 
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15 feet wide. They soon cut through with heavy 
traffic in wet weather; but where the traffic is light, 
and even with heavy traffic in dry weather, they are 
wonderfully durable. For carriage-drives the burnt 
clay or ballast makes a splendid road, as it is always 
smooth, is comparatively noiseless, and can be kept in 
repair without much trouble or expense. In the fen 
and clay land districts, where stones for road-making 
are often unobtainable, well-made ballast roads answer 
cflectually for the heaviest traffic on the farm. 



CHAPTER IV 
rAVEMENTS. 

Paved loads, thougi commou enough in towns, would 
be out of place on the farm ; but on most farms there 
is some extent of pavement in or around the courtyards 
or stable-yards, where much trampling goes on, and 
common roads cannot easily be kept dry and clean. 
For such purposes pavements axe very suitable in all 
country places. 

Pavements as now laid down are of three kinds — 
stone, wood, and asphalte. 

Slone Pavements . — The best stone pavement is one of 
rectangular blocks set in contact on their longest edges 
across the road, and resting on a foundation of concrete, 
or rubble-stone filled in with concrete. The blocks 
should not be more than 3| or 4 inches broad, measured 
along the road ; 9 to 12 inches long, measured across 
the road ; and 8 to 10 inches in vertical depth. The 
Belgian pavement, in which the blocks more nearly 
resemble a cube, varying from 5 to 7 inches on each 
side, is but little inferior to the above if the foundation 
be equally good. For paving farm-yards, however, 
smaller stones are often preferred, and they are usually 
s^t in sand and well rammed. When the blocks, 
whether rectangular or cubical, rest on a sand founda- 
tion, they should all be equal in bed-area to prevent 
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unequal settlement. In some instances tie paYing- 
stones have been set on concrete, with the joints grouted 
with lime and sand, to insure a great degree of stability. 
Telford recommended a bottoming or foundation of 
broken stones, 12 inches deep ; and he used paying- 
stones 4 to 6 inches in width, 7 to 13 inches in length, 
and 7 to 10 inches deep. The 6-inch wide paving- 
stones have been generally abandoned in favour of 
narrow ones, 3 or 4 inches in width. 

Stones in a common pavement are usually somewhat 
oval, and they are laid either in parallel rows in the 
road (Fig. 8, c dj, or alternately 
(a i) as bricks are laid in a wall. 
“ On the first sort of pavement,” 
Edgworth observes, “ wheels slip 
from the round tops of the stones 
into the joints between, and 
some wear away the edges of the 
stones and their own iron tire. 
By degrees channels are thus 
formed between some of the 
stones, and in time the pavement 
IS ruined.” On the second sort of pavement (a b), 
where the stones are placed alternately, the wheels are 
prevented from forming grooves, and all the more so 
when the stones are small and are compactly laid. 

Wood Pavements . — "Wood is now extensively em- 
ployed for paving purposes, and for courtyards is much 
superior to stone, being less in first cost and more 
noiseless. The wooden pavements are formed of blocks 
of fir-wood, 3 to 4 inches broad, 8 to 14 inches long, 
and 6 to 8 inches deep. The blocks are set on ^h§ir 
longest edges close together across the road, with an 
open joint about f inch wide between the course. The 
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blocks should rest on a well-constmcted bed of sand or 
a layer of boards. Wood blocks would soon be destroyed 
by crushing if set upon a rigid, inelastic foundation. 
The wood should be creosoted to prevent early decay ; 
and the resistance of the wood is most effective when 
the fibres are in a vertical position, and least effective 
when they are horizontal. The open joints are filled 
with a mixture of prepared coal-tar and sand or gravel, 
and a small quantity of sharp sand is strewed over the 
tar. In some recently-formed pavements the blocks of 
wood are set upon a carpet of tarred felt, the latter laid 
upon a prepared bed of sand, and a strip of tarred felt is 
placed, edgewise, between the courses. 

Asphalle Pavements . — ^Asphalte is largely employed 
for paving streets in London, its advantages being that it 
produces no dust and therefore no mud, is compara- 
tively noiseless, is impermeable to water, is smooth, and 
consequently reduces the wear and tear upon animals 
and vehicles to a Tninimuni . A good asphalte pavement 
requires a solid foundation, preferably either of concrete 
or rubble-stone filled in with concrete. The asphalte 
covering may be natural asphalte rock derived from the 
Jurassic region on the confines of Switzerland, or it 
may be composed of asphaltic cement suitably prepared 
by refining natural bitumen, to which is added a cal- 
careous powder to take the place of the amorphous car- 
bonate of lim e contained in the natural asphalte rock. 
It is usually applied upon the foundation in a con- 
tinuous sheet of 2 or 3 inches thick, although it may be 
used in the form of a rectangular block prepared under 
heavy pressure. A distinction must be made between 
pavements of genuine asphalte, properly prepaind, and 
all those patented imitations of or substitutes for it 
composed of wood-tor, coal-tar, pitch, resin, &c., mixed 
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witi either sand, gravel, ashes, lime, &c., or with two 
or more or all of them. These latter are unfit to sup- 
port heavy traffic. 

Cmparatiae Merits , — ^The comparative merits of stone, 
wood, and asphalte pavements are as follows: — (1,) In 
point of durability, stone is first, asphalte second, and 
wood third. (2.) As regards first cost, wood stands 
fiiTst, asphalte second, and stone third. (3.) In respect 
to maintenance and repairs, the order of merit is first 
stone, second asphalte, and third wood. 



CHAPTER 7. 

FOOTPATHS. 

Good Bubstantial footwalts, leading from the famhonse 
to the steading, to the garden, and to the high-road, are 
comforts that ought to be enjoyed by every farmer and 
his family in their daily outgoings and incomings. 
Capital walks are made of large flat stones or flag- 
stones, but these are not everywhere obtainable, though 
they answer the purpose better than any other kind of 
material in clay districts. The most common material 
used for walks is small gravel, and next to that, per- 
haps, burnt clay ; but for garden walks asphalte is now 
commonly employed. 

Gravel Walks . — ^Whether the gravel is dug from a 
pit or is obtained from the beach or river bed, it should 
be well screened before hauling, and thoroughly freed 
from earth and dirt. The larger-sized gravel should at 
the same time be rejected. The rotary screen is a useful 
machine for preparing gravel for walks and road-making, 
as well as for screening ashes and artificial manures. It 
can be made to separate three different sizes — the very 
fine earthy matter, the large stones, and the fine gravel, 
the latter only being used for the walks. 

The footpath sho^d be 3 feet in width and 18 inches 
in ^epth, and before being excavated it should be lined 
out on both sides, and edg^ by means of a garden spade. 



38 FARM ROADS, FENCES, AND GATES. 

A section of a walk is shown in Fig. 9. The bottom is 
filled with broken stone or any hard rubbish, and 8 or 
10 inches of the top are covered with fine gravel. To 
prevent earth mixing with the gravel, which will soon 
cause grass and weeds to grow up through the walk, 
the edges should be cut with a sharp spade as often as 
is necessary to remove any soil or turf that has en- 
croached upon the gravel. When grass or weeds do 
appear on the path, the surface should not be loosened 
in the endeavour to eradicate them. They may be 
readily extirpated without injury to the walk by an 
application of common salt. On springy ground a 
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pipe-drain should be placed in the bottom of the walk, 
with proper outlets at the required points. The walks 
require frequent heavy rolling to maintain them in 
good condition. 

Asphatte Walks . — The best walks of this kind are 
constructed of natural asphalte, applied in the liquid 
form, with a large proportion of sand. Artificial asphalte, 
which is obtained by mising heated limestone and gas- 
tar, though possessing some of the properties of liquid 
asphalte, is a very inferior material, as it is brittle, and 
passes from the dry to the liquid state, and conversely, 
according to th^weather. There are different mixtures 
of artificiid asphalte in common use for walks, and these 
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are often variously applied. One uses 3 parts coal-ashes 
and 2 parts of gas-lime from the gas-works, thoroughly 
mixed together, and then made into a mortar with gas- 
tar. Another uses 3 parts of gas-tar and one of common 
pitch, melted together, and then mixed with sand as for 
common mortar. The mixture is laid on the surface of 
the walk 2 or 3 inches thick, a suitable foundation and 



Fig. io. 


bottoming of broken stones having first been prepared. 
If a drain is needed, a pipe-tile is placed in the bottom 
of the broken stones ; and by making the broken stones 
commimicate with the surface at the edges of the walk, 
as shown in Fig. 10, the rain-water is readily admitted 
to the drain. 


CHAPTER VI. 


FARM TRAMWAYS AND PORTABLE RAILWAYS. 

Tramways are now used to a considerable extent in 
and about farm steadings for sucb purposes as carrying 
turnips and fodder to tbe cattle, and for carrying out 
manure from the feeding-boxes and stalls. Fig. 11 



Fig. 11. 

represents a tramway waggon empioyed m this kind of 
work. 

The use of tramways and portable railways for farm 
purposes admits, however, of a more extended application. 
In an experiment exhibited by Mr. "Wilkes before the 
Society of Arts, a moderate-sized horse drew, upon a 
railway declining 1 foot in 100, 32 tons easily, and 
43 tons without much difficulty, dragging it down hill, 
and 7 tons going up hill, independent of the weight of 
the carriages. It was concluded from this experiment 
that upon a level, tj^way a horse could draw with 
ease SO to^. The^tedbilitlea which tramways offer 
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lor economizing horse labour on the farm will readily 
suggest their application to different purposes in many 
situations. 

"Where permanent tramways are not a necessity, and 
there is much irregular transit of produce or goods of 
any kind, Greig’s Portable Railway may be used with 
great advantage. Its portability and easy adaptation to 
every description of traffic renders it absolutely indis- 
pensable in many situations. 

The system may be advantageously used for clearing 
hay in irrigated meadows, thus preventing the destruc- 
tive action of the wheels of heavily loaded carts. It is 
also •extensively adopted by planters in the West Indies, 
Brazil, Australia, and other parts. 

One of the most important items in the management 
of large agricultural undertakings is the cost and facility 
of transport. During harvest time, especially when deal- 
ing with heavy crops — such as beetroot, sugar-cane, &c., 
and for many other agricultural operations — it becomes 
more and more essential to secure ready means for re- 
moving produce and material in the most expeditious 
way and at the cheapest possible rate, and to save 
manual and animal labour as much as possible. 

This is especially the case in connection with steam 
cultivation, which has provided the farmer with the 
means of dispensing with animal labour as regards the 
heaviest work hitherto performed by horses or cattle. 
If now, by some other mechanical means, the demand 
on this kind of labour for the purposes of transport can 
be reduced materially, the two most important and ex- 
pensive operations of agricultural management will be 
freed^rom the necessity of animal labour. 

Qreig’s railway is made in sections 15 feet long, each 
paving one double and three or four single corrugated 
P 
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steel sleepers. The plant is so light that a section can 
be easily lifted and moved by one man, and any labourer 
can relay it. 

The principle upon which Sreig’s system is based 
is that of distributing loads upon a large number 
of wheels, and avoiding the use of heavy and cumber- 
some plant. The material to be removed is in most 
cases divided into loads weighing from 10 to 15 cwt., 
which are carried on small waggons, each having two 
axles. 

If the material to be carried is of such a nature that 
it cannot be divided, or is too bulky for the ordinary 
waggons, small wheel bogies are employed, forming 
bogie waggons with bodies constructed in various forms 
convenient for the purposes for which they are in- 
tended. 

By these arrangements and the many modifications 
which have been introduced, almost any description of 
load may be easily transported, and the waggons will 
pass freely aroimd curves of small radii, even when 
loaded with material of great length. 

The great superiority of this system of railway arises 
from the fact that the roads are rigidly secured to metal- 
lic sleepers, the Jointing of the rail being also efiected by 
means of steel chairs (which are rivetted to the sleepers) 
and clutch bolts of peculiar form, thus avoiding the 
drilling or puncturing of the rails and the use of loose 
fish-plates and bolts. 

This arrangement ensures the line being accurate in 
gauge in all points without any adjustment, and this ac- 
curacy is maiutained as long as the line remains in use. 

The line may also be laid down and taken up very 
expeditious^ without the exercise of skilled Vork- 
men. 
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It is impossible to enumerate tbe many purposes and 
trades to which this system of portable railway may 
be advantageously applied ; but it is working success- 
fully in cotton and sugar plantations and in other 
agricultural undertakings, farming and land reclama- 
tions, gathering beetroots, turnips, and other heavy 
crops. 

Wherever there is material of any kind to be removed, 
this railway system will prove a valuable assistant in the 
work, and wherever it is adopted will effect a large saving 
in manual labour and horseflesh. 

The railway is perfectly portable, since it can be laid 
down and taken up again without the help of any tool 
whatever. To give an idea of the facility of these 
operations where frequent removals are necessary, that 
is to say in clearing land of beetroot or sugar, &c., six 
men take up 250 yards of railway and relay them 60 
yards farther on in twenty minutes, the line being 
moved in lengths of about 25 yards. 

In order to enable our readers to form some idea of 
the economy of this plant, we give an extract from the 
letter of a sugar-planter in Cuba who is using it : “ They 
began to put the line into the cane-patch on the 26th 
inst. about 2 p.m., and by 4 p.m. they had about 350 
yards laid. By 7 p.m. they had drawn 64 waggons and 
one platform- waggon of cane to the miU with 6 oxen 
and 3 men. The waggon-loads weighed nett 8 cwt. 
2 qrs, 2 lbs. each, and the platform-waggon carried a 
nett weight of 26 cwt. 2 qrs. 24 lbs. It would have taken 
22 carts and 88 oxen and 22 men to have drawn the 
same total of cane by ordinary ox-cart loads. The 
labour of loading the waggons is very much less 
fatiguing than that of loading the carts. The wag- 
gons, both platform and ordinary carrier, run easily 
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on the well-laid fixed line, but the platfonn- waggons 
run more easily than the others. 

Our illustration, Fig. 12, shows the portable railway in 
use on a sugar estate. Turntables are laid down at each 
crossing, and the empty waggons are pushed along by 
hand to the spot of loading, while the loaded waggons 
are drawn off the field by animal or by steam-power. 

Cost . — The cost of the portable railway for animal- 
power lines varies from £307 to £342 per mile, or up- 
wards, according to the gauge of lines and weight of 
rails. Shorter lengths can be had at from 3*. 6d. to 
3s. lid. per yard. The fittings and plant are extra. 
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For locomotive-power lines, the cost vanes from £468 
to £518 per mile and upwards, with plant and fittings 
extra, and shorter lengths at from 5s. 4d. to 5s. lid. 
per yard: 

Portable Railways used in Steam Ploughing . — ^Instead 
of forming. h^dland roads for keeping the heavy 
plougha^^ m foes off the cultivated land, temporary 
raihTl^l^^^Sijdown for the engines to travel upon, 
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as illustrated in Pig. 13. Mr. Osborn applied this 
system as early as 1846 to steam-ploughing in Demerara, 
where there are no ro^s on which the engines could 
travel, but the open drains presented an insurmountable 
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obstacle. There is no reason, however, why this system 
should not work well on English fields, and its adoption 
would greatly facilitate the employment of steam-power 
for tillage purposes, even on farms where there is a well- 
planned system of roads. 



OHAPTEE VII 

NAVIGABLE CANALS. 


Iir flat countries canals afford great facilities, not merely 
as a medium of conveyance, but as a source of water for 
irrigation or the use of stock; so tbat, althougk the 
subject may not be accounted altogether agricultiyal, it 
would be improper in a work of this description to pass 
it over. 

The great advantage of canals as a means of trans- 
port results from the weight which may be moved along 
with small power. “ All canals,” says Philips,* “may 
be considered as so many roads of a certain kind, on 
which one horse will draw as much as 30 horses on 
ordinary turnpike roads, or on which one man alone 
will transport as many goods as 3 men and 18 horses 
usually do on common roads.” The velocity with which 
boats or punts can be drawn along a canal is, however, 
confined within very narrow limits, owing, as Edgworth 
has observed, “ to the nature of the resistance to which 
they are exposed, this resistance increasing in a 
geometrical proportion as the squares of the velocity 
with which the moving body is impelled ; whereas, on 
roads or railways, an increase of velocity requires only 
an arithmetical increase of power. Or, in other yerds, 
to drawi^^t . with ten times a given velocity would re- 
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qnire a hundred times as much power as was required to 
draw it with that given velocity ; whereas, to draw a 
carriage on a road or railway with ten times a given 
velocity would require only ten times the giten power. 
For this reason, however advantageous canals may have 
been found for transporting heavy loads, they will be 
found upon trial inferior to roads in promoting expedi- 
tion.” 

It is only in countries peculiarly circumstanced, like 



Holland or Guiana, however, that navigation canals are 
substituted for roads in the field transport of agricul- 
tural produce. And even in those countries it is 
questionable whether a system of portable railways 
wsuld not be more economical in clearing fields, when 
we consider the great amoimt of knd which is lost to 
cultivation by a compete system of agricultural navi- 
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gation canals. On the Demerara sugar plantations, 
where the whole of the heavy field transport is carried 
on by means of the navigation canals which surround 
every field, as shown in Fig. 14, there is a loss of some- 
like one-tenth of the whole land enclosed by these canals 
alone, and a greater loss — equal to one-seventh of the 
entire field — by the open drains which intervene. 

Great, then, as the facilities are which a system of 
canals may offer in some respects, it is obvious that there 
is a limit to their multiplication where land is of much 
value. In Demerara the open drains interfere greatly 
with the economical working of the field canals, and 
add immensely to the diflSculty of bringing a sugar-cane 
crop off the field after it is cut. 

The cost of cane-cutting is calculated at 4 dels, per 
hogshead of sugar, and as the average yield is about two 
hogsheads per acre, the cost of cutting, which includes 
carrying out the cane to the canal sides, may be taken 
at 8 dols. 

At present, however, owing to these open drains, the 
reaper has not only to cut the canes, but carry them to 
the parapet, where they are thrown down, to be lifted a 
second time by other hands engaged in loading the 
punts. Now there are from six to nine hundred bundles 
or head-loads of cane to an acre, and as the average dis- 
tance walked for and with each bundle is 70 yards, it 
amounts to 30 miles travel in clearing an acre. Not 
ordinary travel either, for half of the way the labourer 
has to carry a load of 75 lbs., and to cross as many as 
1,275 drains. 

To be sure, there is 'Greig’s system of clearing cane- 
fields, in which two ordinary ploughing-engine^ §re 
placed on the opposite roads, their ropes being connected 
by a shackle,’ to '^Mch a spare chain is fixed. The 



NAVIGABLE CANALS. 


49 


waggons are attached to this chain and hauled over the 
field from one engine to the other, being steered along 
the uncut edge of the sugar-cane and loaded at the 
same time. This system applies particularly to very 
large estates, and where constant employment is afforded 
for the machinery. Wheje the employment is not so 
regular, a cheaper system may he inaugurated. It is 
just possible that a wire-rope carrier might be employed 
with more advantage in cleaning the land and delivering 
the canes to the waggons on the central road. 

On the present system, loading and transporting canes 
is reckoifed to cost 1 dol. per hogshead, but the actual 
cost is a great deal more. In order to show this with 
some accuracy, we may here take into account the dif- 
ferent items of expense in this consideration. To load 
and pick up the canes costsnot less than 12 cents per punt, 
and as it takes 6 punts or so to the hogshead of sugar, 
this amounts to 1 dol. 44 cents per acre. The lowest 
possible number of punts in use on a large estate will 
be one for every 25 acres of crop. Now the first cost 
of a wooden punt is at least 80 dols., interest on which 
at 6 per cent, is 16 cents per acre; and as the wear and 
tear is equal to about 12| per cent., the use of the punts 
may be said to cost 56 cents per acre. There are also 
the punt mules to be considered. The annual expense 
of a mule is as follows : — 

Feed and attendance . • • . .40 dols. 

Harness 3 ,, 

Interest on capital ..... 6 „ 

Bisk 10 „ 

68 

If, then, there are two mules for every 100 acres in 
canes, the expense wUl be 1 dol. 16 cents per acre. A 
driver at 3 cents per punt is 3 6 cents per acre more. And, 
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kstly, there are navigation trenches 
to be kept in repair. It is rather 
below the mark to say that there are 
9 rods of trench per acre to be cleaned 
or weeded once a year and dug bi- 
anuually — say weeding at 2 cents, 
and digging at 16 cents, per rod — in 
all amonntmg to 90 cents per acre. 
Transporting, therefore, must he 
taken at 4 dels. 42 cents per acre. 

We make no doubt that this could 
he done at considerably less cost by a 
system of roads, and still more econo- 
mically by means of the portable rail- 
way, it a system of covered drains 
prepared the way ; but of course where 
canals are already constructed, it will 
in most cases be advisable to adhere 
to them, notwithstanding the loss of 
ground they occasion, until such time 
at least as land becomes so valuable 
that no part of it can be permanently 
left out of cultivation. In laying out 
new estates, however, there is no such 
consideration to prevent the imme- 
diate adoption of the transport system, 
which is the most economical both 
in its working and in its contingent 
effects. 

Ploughing with Engines in Punts . — 
This plam of working was originated 
by MoRae, on the Demerara fields', in 
1839 ; but the machinery then avail- 
able was cumbersome, and, instead 
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of two engines being employed, there was one engine 
in one punt, and an anchor in the punt on the oppo- 
site canal. Fowler’s direct double-engine system of 
steam eultivation is now practised on several fistates 
in the colony, with both engines in punts, as shown 
in Fig, 15. The fields so cultivated have been pre- 
viously tile-drained, and had the old open drains filled 
up. Cultivating from canal to canal entails working 
across the shortest length of the field, which is only 
from 165 to 178 yards, whereas the length from the 
middle walk to the side-line dam is never less than 
550 yards. The former lengths are too short for econo- 
mieal working, from the number of turnings involved, 
and tbe only remedy would be to double the distance 
between the engines, by filling up every alternate 
canal ; but this would necessitate the adoption of some 
other method of clearing the fields than that of the 
labourers carrying out the sugar-canes by back-loads, 
as is now done, for the distance between the punt- 
trenches is already too great for that. 



CHAPTER VIIL 

ENCLOSURES. 

In the pastoral state of society men wandered about in 
communities and fixed their abode only where they 
could obtain pasturage for their live-stock, their sole 
occupation that of tending their flocks and herds. 
Attached to a convenient spot they probably made an 
enclosure, suited to the number of their live-stock, near 
their own dwellings, to confine them during the night. 
This enclosure would serve the double purpose of 
relieving the night watches of the shepherds and of 
protecting the live-stock against the attacks of wild 
and ferocious animals, 

A similar practice followed the first attempts at cul- 
tivation. The cultivated land was near the dwellings, 
and was surrounded by a single fence ; and hence the 
origin of the ancient mode of subdividing land into 
outfield and infield, a practice which was continued till 
later times and more enlightened ideas swept the dis- 
tinction away, and the ancient ring-fence, which only 
surrounded the cultivated land, was removed to the 
boundary of the farm. In flat countries subject to in- 
undation, canals and ditches, for the purpose of extend- 
ing the benefits of irrigation, were formed instead of 
fences. 

There is no doubt that the only method of enclosing 
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land practiaed by the Homans was that of tihe t'ing- 
fence around the cultivated ground ; and it is probable 
that this was the only mode known to the ancient 
Greeks and other nations. 

Before the extensive use of fences, landed property 
was marked out by dones or pods, set up so as to 
ascertain the division of family estates. Such hnd- 
marhs constituted the customary method of distinguish- 
ing landed property among the Israelites, and to 
remove them was a crime similar to altering, destroy- 
ing, or concealing the title-deeds of estates at this day. 
The laW of Moses denounces curses on those who remove 
thejr neighbours’ landmarks. Even among the heathen 
the landmark was sacred — so sacred that they made a 
deity of it. The owners of both fields brought each 
his garland and libation to the honour of this god. 
They sung its praises, put on its top a chaplet of flowers, 
poured out the libation before it, and the inhabitants 
of the country held a festival in its honour. It was, in 
short, celebrated as the preserver of the bounds and 
territorial rights of tribes, cities, and whole kingdoms, 
and without its testimony and evidence every field 
would have been a subject of litigation. 

Some such ancient ceremonials, it is curious to 
observe, are practised amongst ourselves at the present 
day. At Hawick, the marches of the landed property 
of the town are distinctly pointed out every year, in 
the month of Jxme, by the magistrates, comet, and a 
large number of the inhabitants, all on horseback, 
which procession, concluded by a civic festival, is called 
the “ Common-riding.” An old song, annually sung by 
the jnhabitantS' on the occasion, dwells with spirit on 
“Our marches rode, our landmarks planted ” — a formal 
demonstration of their legal rights which was doubtless 
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really necessary in ancient times, when written docu- 
ments were in constant danger of being destroyed. 
At Selkirk^ another royal burgh, as the burgesses in 
procession annually ride the marches, the town miUer 
comes forth with cakes and other offerings, as, it 
appears from Juvenal, was done amongst the Eomans 
of old, whose offerings of cakes, first-fruits, and flowers 
were, however, made to the sacred termini, or land- 
marks, and not to the citizens who were patrolling the 
bounds of their “ known inheritance.” 

“ Those hounds, which with procession and with prayer 
And offered cakes, were made their annual care/’ . 

The ancient mode of enclosing land is still practised 
by many of the modem nations of Europe. In France 
property is so much sub-divided, by the extinction of 
the law of primogeniture, that no field enclosures are 
to be observed in that country — a few march-stones, a 
row of trees, or particular single trees here and there, 
marking the boundaries of estates. Nearly 6,000,000 
transfers of property take place annually in France, 
and they are made with such uncertainty as to boun- 
daries as to lead to numerous disputes, no less than 
22,000 out of some 45,000 civil causes tried yearly 
relating to succession of property. Throughout Ger- 
many, Italy, Spain, and Switzerland, enclosures are 
only found near farmhouses and villages, the bulk of 
the corn being raised on extensive unenclosed grounds. 
In Holland and Belgium, on the other hand, the land 
is so much enclosed that the fields appear half choked 
with hedgerow-trees and hedges. In some parts of the 
South of England, also, much valuable ground is occu- 
pied by over-numerous and often sadly, overgrown and 
neglected hedges ; while iii^Ireland Imid is much*sub- 
divided by turf dykes. 
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The size of enclosures must he regulated by the 
system of cultivation pursued, and by the extent of 
land undergoing the rotation ; but these requirements 
should bo made to harmonize as much as possible with 
the local considerations affecting the utility of fences, 
particularly the conditions of climate and shelter. 
Shelter is required both against heat and cold, and its 
attainment should be studied in the formation of enclo- 
sures. Trees form the best protection, and where they 
are obtainable no other shelter is required, and the 
advantages in such situations will always preponderate 
in favour of large enclosures and open fences. In 
elevated districts, exposed to the force of the wind and 
destitute of trees, a compact fence is aU the means of 
shelter at command, and therefore, within a certain 
limit, their increase will prove beneficial. But in low- 
lying ground, well sheltered by trees or by the natural 
configuration of the surrounding country, there is prac- 
tically no other object requiring the formation of a 
fence than its primary use of providing an efficient 
enclosure fgr grazing purposes. In such districts the 
utilisation of fences for shelter should be carefully 
guarded against, both because they are unnecessary for 
such a purpose and because their effects are hurtful 
alike to the climate and to the surrounding soil, and, 
consequently, injurious to the crops. This is especially 
, the case when the enclosures are of small extent. 

The broad hedgerows which are to be seen in many 
parts of England, composed of a belt of trees flanked 
on each side by a hedge, and having a dense growth of 
underwood, are positively injurious to the land. No 
doub^ the object of cultivating these hedgerows (if 
there is any definite purpose in view at all) is the 
double one of providing for the growth of firewood and 
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of securing shelter. But, if the intention is good, the 
results of making a plantation out of a fence are neither 
satisfactory nor profitable. They prevent the soil from 
drying quickly if it is naturally damp, and, by the 
stagnation of the air which they induce by obstructing 
the free flow of the atmospheric currents, they poison 
all the surrounding grass and crops. They are also 
complete nurseries for weeds, and afford shelter for 
insects, vermin, and such birds as are destructive to 
crops, from which cause the headlands of the fields are 
generally quite lost to the farmers ; and there is the 
additional loss of the ground occupied by the super- 
fluous width of the hedgerows themselves. 

A fence should always be as narrow as possible, con- 
sistent with due fitness for its purpose. The space 
required will, of course, vary according to the different 
kinds of fences used; but in a hedge, for example, 
which occupies more space than any other system of 
fencing, there is seldom any reason or necessity why 
the width should exceed 3 feet. The economy of 
guarding against excess of width in fences is very 
apparent by a simple calculation. If we allow a hedge 
to occupy a width of 2 feet, and cultivate the ground 
on each side to the distance of 3 feet from the centre 
of the fence — ^which allowances are certainly very far 
short of the real practice throughout the country — we 
should find that on a farm of 250 acres, laid out in 25 
fields of 10 acres each, there is an area of more than 
acres, or a 65th part of the whole, entirely lost to 
cultivation through the use of fences. 

It is generally admitted that fields which are sur- 
rounded by hedges are more fertile than those which 
are unenclosed ; but this is not universally true without 
limitations. In dry situations and on light sandy 
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soils they are uadoubtedly of great benefit from their 
effects in preventmg the escape of moisture, and, 
therefore, in such places their value will, in some 
^measure, increase in proportion with their number. 
But, on the other hand, these same effects must be 
injurious to a soil which is naturally damp and moist, 
if the hedges abound in number. 

There are a great many different kinds of fences now 
in use, but all those of any importance will be noticed 
separately in the following chapters. 

The great expense of erecting new fences and of 
repairing'old ones is a good reason for having as few 
of them as possible. 

A common light wire fence will cost at least 8(f. per 
lineal yard, or £58 13*. 4d. per mile. To enclose a 
farm of 640 acres (Tsquare mile) in a ring-fence, will 
therefore entail 4 miles ef fencing, at a total cost of 
£233 13«. 4rf. ; or, assuming that adjoining occupiers 
share half the cost, £116 16a. 8d. If this farm is sub- 
divided into fields of 20 acres, there wiU be 32 fields, 
entailing 10 miles of interior fencing — making a total 
of 12 miles, and involving an outlay of £704, or £1 2s, 
per acre. The above estimate is certainly not over- 
drawn. The cost of almost every other description of 
fence would be greater, and there are few farms where 
the fields average 20 acres. It must also be remembered 
that over and above the first cost there is the expense 
of maintenance and repairs, not to mention the loss of 
land occupied by the fences. If we take 12 per cent, 
per annmn on the capital sunk in fences to cover 
interest, maintenance, and repairs, it amounts to 
2s. 8|)f. per acre; and if the loss of land is 2 per 
cent, on 640 acres, there are 13J acres, which, at an 
annual rent of 20s. per acre, adds another 4jd. per acre 
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over the farm, making the total annual cost of fences 
3s. Id. per acre. 

The cost of keeping a large farm well fenced into 
many fields is very considerable; hut, when viewed _ 
collectively, the amount of capital employed in the con- 
struction and repair of fences in this and many other 
countries is simply fabulous. 

There are 45,000,000 acres of enclosed land in the 
United Kingdom; so that, on the foregoing estimate, 
the capital sunk in fences must be nearly £50,000,000, 
and their annual maintenance and repair must cost at 
least £6,750,000. 

The common fences which divide the fields from the 
highways and separate them from each other, are, it is 
seen, one of the greatest investments in this country, 
albeit an unproductive one. 

Some systems of fanning do not require that inside 
fences should be kept up; but there is always an 
advantage in having the farm laid out in fields, even 
when there Is no necessity of erecting fences on the 
dividing lines. The crops themselves show the boun- 
dary of each lot. Moreover, the measurement of every 
field should be known, for convenience in estimating 
the quantities of seed and of manure to be used, of 
tillage and labour to be expended, and of produce to be 
reaped. 



CHAPTER IX. 


HEDGES. 

Quichet "Hcd^ei . — ^There are a great variety of pliuita 
used* in the cultivation of hedges, but the plant which 
is best adapted to the purpose is whitethorn or haw- 
thorn {Cratcegm oxyacantha), also called quickset. It 
is almost the only one which produces a good fence of 
compact growth, and of all others its use is attended 
with the fewest disadvantages. It can be managed so 
as to form a compact and equal fence, and yet occupy 
very little space. Its roots do not throw out new rami- 
fications into the surrounding soil ; it stands the severest 
winter without injury, and, on account of its thorns, it 
is avoided by all animals, and does not harbour birds 
and insects, unless it is allowed to spread out its branches 
to an unnecessary extent. 

Season of Phnting , — ^Thorns are planted in a hedge 
from autumn,- when the leaves drop off, till spring, when 
the buds begin to swell, unless in frosts and heavy rains. 
When planted about October the plants are said tjo be 
more healthy than if put in at any other time, and there 
is undoubteiy this to be said in favour of planting then, 
that ii the winter proves mild new roots are produced, 
which form' a good preparation for a vigorous growth 
in spring. But this is a point on which all are not 
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agreed, as some think that it is safer to defer the final 
transplantation tiU the spring, when there is no danger 
of the plant being injured by frost. 

Plants . — ^The plants should be put in the ground, 
immediately upon their removal from the nursery-bed. 
The roots should be left as entire as possible, but the 
ragged parts should be cut away with a knife, and the 
head lopped ofi to make the plant grow bushy. If the 
wounded parts of the roots be cut into small pieces, and 
sown in a bed prepared for them, they will produce 
quicks or thorns the same year, and such a method of 
propagation is more expeditious than that of growing 
them from the seed. 

In planting hedges it is common to use plants of one, 
two, or three years old, seldom exceeding this last age. 
Such young plants, however, are long in growing into 
a fence, and would be totally destroyed in the interval 
if not well fenced and nursed. Much time might be 
saved in the rearing of hedges, and good fencep ob- 
tained at less expense, if older plants were employed 
for that purpose. Three years old is certainly the 
youngest that should be planted, and if they are even 
six or seven years old so much the better. The prevail- 
ing idea that plants of that age will not thrive it trans- 
planted is totally unfounded. In HoUand the nursery- 
men have ready-grown hedges for sale ; and these being 
frequently removed from one spot to another may, almost 
without hazard of failure, be transferred to a considerable 
distance and replanted. 

Methods of Planting. — h. hedge should be planted on 
the flat, as in Fig. 16, because the thorns, when planted 
erect, grow sooner into s' useful fence, and mm^h less 
gr^ffi^ is wasted when they are placed in their natural 
. position than when laid sloping. There should be no 
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ditches about a hedge, unless they are actually needed 
for drainage. 

The old bank -and -ditch methods of planting were 
yery expensive, and less successful. In these cases the 
hedge was planted either on the flat of a bank or on 
the face or slope of it. A ditch feet wide at top and 
1 foot at bottom, and from 2 to 3 feet in depth, was 
thrown out and formed into a hedge-mound alongside. 
When the hedge was to be planted on the flat of a 
bank, the mound had to be levelled, as in Fig. 17 ; when 
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to be planted on the face or slope of the bank, the mound 
was shaped as in Fig. 18. Sometimes a double hedge 
and ditch was formed, as in Fig. 19. Planting on the 
flat of a bank' is, perhaps, the worst of all methods, 
because not only is the thrown-up soil apt to be poor, 
but the plants are sure to suffer from want of moisture 
in dry weather. 

Preparation of Soil, and Planting . — ^Before planting 
on the fiat, the soil in the line of the hedge must be 
carefully prepared by loosening it to a depth of at least 
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a foot, and ridding it thoroughly of weeds. On poor 
soils it will be found of great benefit to apply a little 
garden -mould or well -prepared compost aroxmd the 
roots of the young plants. 

The quicksets should be planted at distances of from 
6 to 10 inches asunder, according to the quality of the 
soil, in single rows or in two rows, as ' 

In a good soil there is less difficulty in rearing them, 
and, consequently, fewer plants are necessary. 

Weak plants should not be mixed with the strong 
ones in a hedge, but kept separate, so that special care 
can be devoted to them. When the two are mixed, the 
weaker are impoverished and choked up by the stronger. 

It is a pernicious practice, that of planting trees in 
the line of a hedge. Most trees 
(such as the oak, beech, and 
elm) grow faster than quick- 
sets, and when grown in the 
midst of a thorn hedge spread 
their roots in all directions, 
robbing the thorns of their proper nourishment, and 
soon overshadow them and deprive them of the benefits 
of sun and air. 

Fencing Young Sedges . — The hedge while young must 
be properly fenced to protect it from injury by animals. 
This may be done by erecting a double row of posts and 
rails, four rails in height, after the manner shown in 
Fig. 20. In some cases a single protecting fence out- 
side the hedge will be all that is necessary. Cheap wire 
fences are often employed for this purpose instead of 
posts and rails. Frequently, also, a double or single 
dead-hedge is formed to serve as a fence and guar^ until 
th^ quicksets are grown ; in the latter case the quickset 
may be battled into the dead-hedge. 
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Weeding and Cleaning . — ^The roots of the young 
hedge should also he kept carefully clean, and the soil 
around them oocasionally stirred. For digging around 
the roots of the plants a small spade is used, and for 
stirring and weeding the surface under 
the hedge the Dutch hoe is commonly 
employed. 

Priming . — During the first year or 
two, the top of the hedge should he 
moderately pruned, and the lateral 
branches suffered to grow untouched. 

It afterwards becomes necessary to cut 
them, but they should be left as bushy as 
possible at the lower part and gradually tapered to- 
wards the top. The triangular section, as illustrated 
in Fig. 21, is proved by experience to be the best form 
of a hedge, as it approaches most nearly to the natural 
form of the hawthorn tree, and may be grown to a 
height of 4 or 5 feet without ceasing to be thick and 
well-clothed to the very bottom ; and such a hedge 
forms a pleasing, impenetrable, and durable fence. 

When the converse method of training 
is adopted, and the hedge is allowed to 
grow bushy at the top, the plants are 
almost branchless near the ground, as 
seen in Fig. 22, and the older this fence 
becomes it gets more and more useless. 

Trimming a Hedge . — ^With a hedge- 
bill or switcher, a man will trim a great 
quantity of hedge in a day. This in- 
strument is light, and easily wielded. The hedger 
^alks forward to his work, close alongside the hedge, 
with the switcher in his right hand, and uses it with a 
single upward stroke, from the lowermost to thehighest 
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twigs or branches. The left hand is used as a catch or 
rest for the hiE as it descends. 

Brush Fork . — For lifting and handling hedge cut- 
tings, a common spreading-fork is sometimes fitted with 
a board 2 feet long and 6 inches wide upon the handle." 
This prevents the cuttings from sliding down the fork- 
handle, as they are otherwise apt to do when the fork is 
raised upon the shoulder. 

Bitching . — When there is a ditch about a hedge, it 
should be cleaned out or re-dug, and the hedge-bank 
repaired, at the same time that the hedge is pruned. 

Repairing Old Hedges . — On favourable soils* q^uickset 
hedges, if carefully trained and occasionally cut over or 
dressed in the wedge shape, will last good for ages. If 
their original training has been neglected, however, 
they soon become full of gaps and weak places, in which 
condition they are an everlasting trouble. 

In ordinary-sized gaps between the old stems of 
a thorn hedge young plants wiE not easEy take root 
and thrive. This effect is produced partly by the old 
hedge over-topping and shadowing the young plants, 
and sometimes partly by the want of nourishment from 
the soE, the older roots having already extract^ much 
of the elements of fertEity. 

Plashing . — Gaps in hedges may often be fiEed up by 
laying down a long branch or stem of thorn, half cut 
through near the ground, and fixing it firmly along the 
surface by notched stakes driven into the ground, and 
covering the extreme end with a shoveEul of earth. 
This extreme end strikes root, and the horizontal stem 
or branch throws out upright shoots, which fiE up the 
gap. This, after a short time, makes a good interiip 
fence ; but, in the long run, plashing is destructive 
to the plants, and accQrdingly there is scarce to be met 
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with a complete good hedge where it has been long 
practised. 

Bead-Sedges. — A. better plan of cutting over an old 
hedge, when there are no gaps, is to cut it close to the 
ground, and make a dead fence for the temporary pur- 
pose of protecting the young shoots which will spring 
up from the old stumps till they have acquired a suffi- 
cient degree of strength to render them fencible without 
any other assistance. For this purpose the dead-hedge 
is well adapted, and lasts so long as to enable the live 
fence to grow up and complete the enclosure. 

Dead 'hedges are of different sorts. Plain dead- 
hedges are made hy cutting the thorns or brushwood 
of which they consist into certain lengths, and planting 
them with their hut-ends in 
the ground. These are called 
plain dead-hedges, in opposi- 
tion to other descriptions, 
where more art is used, such 
as the dead-hedge with up- 
right stakes, wattled. Fig. 23, and the common plaited 
hedge, bound together at the top with willows. 

The Stake-and-Rice fence is another form of dead- 
hedge, and is formed of stakes driven into the ground 
5 or 6 feet apart, and interlaced with branches set on 
their but-ends in the direction of the heaviest winds, 
and each one wound alternately before and behind the 
stakes. A single rail is often nailed along the top of 
the stakes as a finish and to afford additional strength 
to the fence. 

Wiring an Old Sedge . — ^The great drawback to old 
and badly grown hedges is their want of lateral 
branches near the ground, sufficient to make it close 
enough to turn small animals, such as sheep and pigs. 
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TMs defect may be remedied without cutting over 
the hedge by making a combination hedge-and-wire 
fence, as illustrated itt Fig. 24. If the old hedge is 
very high and shelter is not needed, it may be topped 
down in the manner shown in Fig. 25. 

This method of wiring an old hedge near to the 
ground, gives an efficient fence, and at considerably less 
cost than by cutting over and plashing and forming a 
dead-hedge or other temporary fence to last till the old 
hedge is re-grown. Wooden rails are sometimes used 
instead of wires, but the latter are preferable, being 

more portable*, and at 
the same time cheaper 
and more durable. 

Other Hedge-Plants, 
— Amongst other 
plants used for hedges 
*’'8- are hornbeam, holly, 

willow, whin or fui’ze, 
hazel-nut tree, common 
birch, narrow -leaved 
■ English ehn, beech,' 
prickly broom, and privet. Hedges are sometimes 
formed of one of these species only, but often of 
several mingled together, as of beechwood and privet. 
Hone of these plants, however, makes a good hedge for 
field purposes, as they are either very slow of growth 
and require a long time to attain a sufficient height ior 
a fence, or else when grown- it is not sufficiently defen- 
sive at aU seasons and will not stand pruning. 

Whin Hedge . — The common whin, furze, or gorse, an 
indigenous evergreen, armed ^ith spines, was formerly 
much cultivated as a fence-plant, and is so still in some 
situations. It comes very quickly to perfection, and 
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grows in a soil where few other plants wonld thrive. 
The whin-seeds are sown when the ground is fresh and 
moist, at the rate of about 1 lb. of seed to 200 yards. 
The best , season for sowing is during the months of 
March and April. 

The old method of growing a whin-fence was to sow 
the seed on the top of a bank. It is best cultivated on 
the flat, however, for the same reason as the quickset ; 
and the ground should be prepared previous to sowing 
the whin-seed, the same as directed to be done before 
planting a quickset hedge. 

The whin forms a complete fence the second year 
after planting. The hedge should be pruned once 
a year, in the month of June. On; attention to this the 
permanence of the fence very much depends. 

Being one of tho cheapest fences, and the plant 
having such facility of growth and fitness for the pur- 
pose, it may be asked why the whin is so little grown 
as a hedge-plant ? The chief reason is its want of dura- 
bility ; for although a native plant, and, under certain 
circumstances, hardy, it is very Kable to be destroyed by 
frost. It cannot, therefore, be depended upon as a per- 
manent fence. Its duration, indeed, can be greatly pro- 
longed by regular pruning, but under the best manage- 
ment it makes a comparatively short-lived fence. 

Hornbeam Hedges , — In Germany they plant horn- 
beam in such a manner as that every two plants may be 
brought to intersect each other in the form of a St. 
Andrew’s cross. In that part where the two plants 
cross each other the hedger gently scrapes off the bark 
and binds them with straw thwart- wise ; here the two 
plants consolidate in a sort of indissoluble knot, and 
push from thence horizontal shoots, which form a sort 
of living palisado or chemux-de-frise. 
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Wilhtcs, when grown as a hedge, are also planted 
cross or lattice-wise, and bound along the top. 

Osage Orange Hedges . — In some parts of the United 
States the osage orange is much grown as a hedge- 
plant, but though it is a rapid grower and shoots 
up erect, it is so open below that it is worthless as a 
fence against sheep and pigs, and even small cattle, 
unless it is wired or railed near the ground. 



CHAPTER X. 

DYKES OE WALL EENCSS. 

Since hedges are not aTailable for use as fences until 
they are several years old, they must be left out of 
account where an immediate fence is wanted, unless the 
Dutch plan of planting ready-grown hedges be adopted. 
Moreover, in those districts where the greatest propor- 
tion of land has to be reclaimed, both soil and climate 
are unfavourable to the satisfactory rearing' of hedges. 
In such places, however, stone is generally abundant, 
and can be used in the construction of dykes, which are 
better adapted to a high country than any other de- 
scription of fencing. 

Lime-built walls, owing to the great expense of them, 
can only be of limited application on the farm, but dry- 
stone dykes can be erected at a moderate cost. Where 
lime is abundant it is a good plan to set the cope-stones 
in mortar, for if the wall is well constructed the top 
stones, which are the most liable to be moved, are thus 
firmly secured^ 

A dry-stone dyke may he considered a permanent 
fence, because the materials never decay, and it has this 
advantage as compared with a hedge, that it is of 
immediate use. A well-built dyke will stand many 
years without requiring any repairs, and with a little 
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expense in kter years to keep it in order it will last a 
wkole generation without requiring to he rebuilt 

When the stones are dug out of the ground, espe- 
cially if they are of a gritty or brittle nature and show 
a tendency to split, they should be carted to the site of 
the dyke in the autumn and left unbuilt until the 
spring. They will thus be subjected during winter to 
the influence of frosts and of the atmosphere, the effects 
of which will be the disintegration, complete or partial, 
of the undurable stones, which can be thrown aside at 
the time of building, The neglect of this precaution 
often shows itself in the cmmblmg down of compara- 
tively new-built dykes, and the builder is generally 
blamed for carelessness in neglecting to pack or pin bis 
work sufficiently, when in reality the blame consists in 
providing him with bad and untried stones. 

A dry-stone dyke on arable ground is generally 
built about 4 or 4J feet in height. On hilly ground, 
where it is intended as a fence against sheep, and 
shelter is much needed, it should not be less than 
5 or 6 feet high. The dimensions for a dyke 5 feet in 
height are about 27 inches broad at the base and 
14 inches at the top. The foundation-stones should be 
large, and the inequalities of the ground should be 
smoothed with a q)ade, so as to provide a solid bed 
before they are laid. A selection of stones is not always 
possible, where they are available those of a flat 
shape a rough surface should be chosen, as they 
are on .their natural beds and do not require 
piuga^. Small stones are useful, and indeed necessary, 
wi^e materials are undressed, but the builders should 
be allowed to pack them aU into the heart of tbe 
|, w prsctiee leaves the w^ without bond, and 
length of time. The large and 



DYKES OR WALL PENCES. 71 

small stones should be uniformly mixed throughout the 
, wall, so that in every part of it they may break bond 
as much as possible. There should also be one or more 
through bond-stones in the height of the wall, built in 
at every few feet of the length. The body of the wall 
is surmoimted by a flat cover, on which the cope-stones 
are set on edge. 

The quantity of stone required to build one lineal 
yard of a dyke 5 feet in height is 0'95 cubic yards, or 
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95 cubic yards of stone to every 100 lineal yards of 
dyke. The building alone, which is all the cost in- 
curred when the stones have to be taken off the land, 
can be done for id. to 8(f. per lineal yard ; but the total 
cost, when the stones have to be specially provided 
(including quarrying, or digging them out of the ground 
when they cannot be obtained on the surface, carting 
them to the site, and building the wall), will be foimd 
to vary from about 1«. M. to Is. 9d. per lineal yard. 
One man can build 6 yards of dyke m a day. woriang 
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by himself ; but the work is best done by two builders 
working together on opposite sides of the wall, as by 
this method a better bond can be obtained than when 
the two sides are alternately raised. A wooden frame 
of the dimensions of the dyke is used as a guide by the 
builders. This description of fence, and the method of 
building it, is shown in Fig. 26, the illustration being a 
reproduction from Stephen’s “ Book of the Farm.” 

Haulage of Stone , — ^When the stones are quarried on 
the ground, or can be gathered ofi the field, they arc 
easily conveyed to the site of the dyke upon a stone- 
boat or sledge. This is particularly the case when the 
loads have to be drawn down hill and on steep groimd, 
where wheeled vehicles are employed with difilculty 
and inconvenience. Moreover, the stone-boat is easier 
loaded and unloaded with large stones than a high- 
sided cart. 

Gallomy Dyke , — The Galloway dyke owes its name 
to the circumstance of its having been originally intro- 
duced into use in Galloway. It is built without the use 
of lime or mortar, the same as the dyke already described. 
Two-thirds of its height, from the surface upwards, is 
regularly and evenly built on both sides, well fiUed-in, 
or packed in the heart, and tied or strengthened at short 
intervals by long stones reaching from side to side, 
called thorough-bands. When this first portion of the 
wall is finished and regularly levelled at the top, the 
upper third of its height is built of long rough stones, 
laid across the wall or dyke, having firm hold of each 
other laterally, but not packed in the heart, the largest 
stones used in the lowest course, and gradually dimin- 
ishing to the top. A few inches Of additional heigkt 
in the open' work of the Galloway dyke adds very little 
to the expense, 
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If well-built and of durable materials, tbe Galloway 
dyke win stand good for 20 years without need of 
repairs. It is peculiarly well adapted as a sheep fence 
Jor the Highlands, or all mountain pastures ; but it is 
less suitable for low ground and as a fence against 
cattle. 

Turf Dykes . — ^Where stones and timber are scarce 
and expensive, a turf dyke is sometimes of service. 
Fences of this class are not unfrequently erected as 
plantation fences in preference to others, chiefly on 
accoimt of the material they are formed of being found 
ready to hand on the spot Mr. C. Y. Michie, who, as 
forester to the Earl of Seafield, has had large experi- 
ence in the erection of turf dykes around new plantations, 
informs us that his practice is as follows : — “ On com- 
mencing to erect a turf dyke a line of poles is set along 
the centre of the line of fence, from which the basement 
is marked off on each side two feet, the whole base of 
the dyke being 4 feet. The height of the dyke above 
the ground surface is 4 feet, and its width on the top 
20 inches. A ditch 4 feet wide at the top, 2 feet wide 
at the bottom, and 2^ feet deep, is usuallyformed on the 
front or outer side of the dyke. The turfs of which the 
dyke is built are cut 8 inches broad and as deep as the 
soil will admit, and are set on edge with the grassy 
side outwards, their position corresponding with the 
slope of the dyke. After the first row of turf is set up 
as much earth is excavated from the ditch and thrown 
to the back as will level the surface fully as high as the 
top of the turf. After the backing is firmly packed and 
levelled, another layer of turf is set up, and the same 
process of filling and levelling again repeated, observing 
always that in jflacing the turfs ffie joinings do not come 
opposite each other. The cost of building a turf dyke 


V 
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of the dimeBsioDB given is from 6(f. to 7<f. per lineel 

The turf dyke is often constructed in a hasty and 
careless manner, in which case it soon moulders dowi), 
When the sods are carefully cut and attentively laid, 
each course made to cover the seams or joinings of thoM 
immediately below, together with ties or thorough-bands 
at frequent intervals, and the whole properly packed in 
the heart, with a sufficient coping of long sods on the 
top to keep out rain, this fence is tolerably durable. 

When the turfs are set on edge instead of laid flat, 
the dyke lasts considerably longer without requiring to 
be rebuilt. The beat and most durable turf for "dykes 
is that which contains most solid earth ; and the least 
durable that which contains most vegetable matter. 
After laying it up in heaps for a time the latter 
becomes a decomposed, soft, and pulpy mass. This 
change is especially apt to take place with turf in a 
dyke if laid in a horizontal position, one layer above 
another. 

Frequent repairs are necessary, but if these are care- 
fully executed every spring, and when any breach 
occurs, the turf dyke will occasionally answer a good 
purpose in particular situations, more eq)ecially as the 
original expense is very low. 



CHAPTER XL 

WOODEN FENCES. 

Open wooden fences are less suitable to a bigb, open 
country tKan hedges or stone dykes, but in a low country 
they have many advantage to recommend their use. 
They occupy very little space, and are favourable to a 
free ventilation — two points which deserve special atten- 
tion where land is valuable, and in thickly wooded 
districts. The chief objection to their use lies in their 
temporary character, which arises from the liability of 
the materials to decay, and often also from defective 
and unsubstantial construction. Yet as a protection to 
young hedges, in districts where timber is plentiful, a 
wooden fence is often more economical than any other. 

Wooden Faling . — ^The common wooden paling con- 
sists of horizontal rails nailed to posts or stakes placed 
vertically and driven into the ground, as shown in 
Fig. 27. It may be made with either three or four 
horizontal rails. The latter number is preferable and 
necessary where sheep are feeding. 

The rails are fermed either of sawn or q)lit wood. 
When the trees are small they may be split, but when 
they are of sufficient size they should be sawn. 

Iiarch, spruce, or any other kind of fir or pine-wood, 
is commonly used, but larch is best, especially for posts, 
unlessthey are of hard wood. The posts are made about 
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6 feet long, and sharpened to a point. They are driven 
into -the ground with a mall, to the depth of 8 inches, 
and set 6 feet apart. The horizontal rails are nailed to 
the posts. 

A paling of larch-wood, having posts 6 feet apart, 
and four rails in height, can be erected at a cost of 
about 3s. 6rf. per rod, or T\d. per lineal yard. 

Prmnation of Wooden Posts . — It has long been a 
practice to burn or char that part of the posts or 
standards intended to be set or driven into the earth, 
as a means of rendering them more durablp ; but the 



the bark on at that part which is to remain immediately 
above and below ground. Other remedies are also 
employed at times to prevent the decay of the posts — 
such as dipping the points that are to be driven into 
the earth into a solution of boiling tar, melted pitch, or 
gas-liquid. A friend of ours gives the following recipe : 
“ Take boiled linseed oil, and stir in pulverized coal to 
the consistency of paint. Put a coat of this over the 
timber, and there is not a man alive that will live to 
see it rot.” The posts- should be epmpletely dry befbre 
they are dipped in any of these preparations ; for if 
they are either made of green wood, or have imbibed 
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much moisture, the expansion of the moisture will bring 
ofE the coating ; whereas when they are made of well- 
seasoned wood, and are at the same time perfectly dry, 
and the pitch boiling hot, it readily enters the pores, and, 
By filling them completely, prevents the access .of mois- 
ture, and consequently the injurious effects caused by it. 

Driving Fence Posts . — ^All the posts should be driven 
into the ground deep enough to be beyond the risk of 
their being lifted by frost. This attention is especially 
needful on soils that are liable to heave. 

The usual method of driving fence-posts and stakes 
is to strike them on the upper end with a heavy wooden 
mall hut in the operation many of them get split at the 
top and are soon destroyed. To drive the posts without 
injury, use a piece of hard wood scantling, 12 inches long 
by 6 inches broad, with a handle 3 or 4 feet long attached 
to it. A boy lays this scantling on the top of the post 
to be driven, and retains his hold on the handle until the 
driving is completed. He then moves the scantling to the 
next post. This device entails but little extra trouble or 
expense, and by its adoption the posts and stakes remain 
much longer durable and in good condition. 

Driving Long Stakes or Poles . — ^For driving hop or 
other long poles, which are usually set by making a 
hole with an iron bar and forcing into it the lower end 
of the pole, another device is recommended. This is to 
take “ a block of tough .wood, 1 foot in length, 4 or 
5 inches square at the top, made tapering, with the 
part next the pole slightly hollowed out. Then, wind 
a trace-chain closely a^ut the block and pole, and hook 
it in position. With a sledge-hammer, or beetle, strike 
he%vy blows upon the block. Each blow serves only 
to tighten the grip of the chain upon the pole. In this 
way quite large poles or stakes may be quickly driven 
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firmly in the ground. To keep the chain from falling 
to the ground when unfastened from the pole, it should 
pass through a hole bored through the block.” 

Fost-hok jSorer.— The earth-borer illustrated in Fig. 

28 is a valuable labou/- 
saving tool, and worthy the 
attention of all engaged in 
the erection of fencing. It 
is suitable for most kinds 
of soil, or for all purposes 
where a number of holes 
have to be borfed in the 
shortest space of time. 

It lifts the soil from the 
hole without the necessity 
of using spades. After 
five or six revolutions 6 to 
10 inches of earth will be 
gathered in the wings of 
the borer, which must be 
raised and shaken off. In 
stony ground it is neces- 
sary to move the borer to 
and fro after two or three 
revolutions. Small- sized 
Stones go through the 
wings of the borer, but 
the larger ones must be 
removed by hand or in 
other manper. The German, Austrian, and Eussian 
Goveraisfehts have adopted the borers for placing 
palisades; and the Eoyal Pruroian Telegraph -C«m- 
pany use nothing but the Patent Borers for boring the 
holes for their poets. 
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The borers vary from 3 to 18 inches in diameter, and 
cost from 11s. W. to 45s. each. They may be obtained 
from Messrs. T". Morton and Co. 

Post-hoh Bigger. — A post-hole digger much used in 
America for this purpose, as well as for planting trees, 
is illustrated in Figs. 29 
and 30. The principle 
on which it works makes 
it self -cleaning, and 
prevents adhesion in 
sticky soil ; therefore it 
always works freely and 
easily. It works well in 
stony, sandy, or clay 
soils ; and quicksand 
under water is as easily 
removed by it as if no 
water existed. 

Fig. 29 shows the 
digger with the blades 
open, ready to be 
plunged into the 
ground. Fig. 30 shows 
the instrument as it is 
drawn out after grasp- 
ing the sand or dirt. 

One man with this 
digger can do much 
more work, in a given 
time, than with a bar-and-post spade ; and anything 
that can be loosened and reduced to 5 inches or less in 
dpneter can he easily removed by it. As constructed 
for ordinary use it will dig readily 4 feet deep. 

The mode of using the digger is follows : — Plunge 
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it into the ground, as shown in Fig. 29, and when the 
soil is loosened, pull out the lever with one hand, as 
sho.wn in Fig. 30, which will press the dirt between the 
blades ; then draw the digger from the hole, keeping 

hold of the levef 
with one hand and 
the handle with the 
other. When the 
digger is clear of the 
hole, by simply pres- 
sing down the lever, 
which will “open the 
blades, the dirt, will 
fall from between 
them. The digger 
is then ready for an- 
other plunge. The 
steel blades are 9 
inches long, and the 
whole tool 5 feet 
long. The price is 
20». ; and the instru- 
ment may be ob- 
tained from Messrs. 
Bayliss, Jones, and 
Bayliss. 

Post - and - Rail 
Fence . — In this kind 
of fence the posts 
are usually formed of cleft oak, 5 feet 6 inehes in 
length, with four holes for rails, as shown in Fig. 31, 
and the bottom portion, which is fixed in the ear% 
is charred to prevent decay. The general sectional 
dimensions of the posts are 6| inches by 3| inches. 
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Ttey we wade more bulky at tiie lower end than the 
upper, and are fixed in the ground by digging holes, 
2^ feet deep, placing them therein, shovelling the soil 
in, and ramming it around the posts till they 
*be firmly fixed. M 

The rails are generally from to 4 inches l|| 

broad, and about 2 inches thick. The distance ||| 
between the posts is 9 or 10 feet. IJi 

Such a fence, having oak posts and rails, and |1J| 
four rails in height, will cost about Is, per 
lineal yard. 

Being* very strong, these fences are suitable for 
enclosing cattle and horses. A good point in their 
construction is that each rail or bar is independent of 
the others, and can be taken out or replaced without 
much trouble, unless the rails are nailed or pegged to 
the posts, which is unusual. 

It takes, however, a large amount of labour to mor- 
tice the post and fit the bars or rails, and the fence can 
only be erected with advantage in districts where timber 
is abundant and cheap. 



Upright Spar Fence.— As a garden fence, or for 
confining poultry, an upright spar-wood fence, like 
that illustrated in Fig. 32, will be found both efiectual 
aqd cheap, where something more ornamental is wanted 
than for ordinary field purposes. It is made by fixing 
perpendicular posts in the earth, nailing two rails of 
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wood horizontally, .one near the ground and another 
near the top of the posts, and covering these with spars 
nailed on upright, the spars not being above 2 or 3 
inches broad. 

Lorn Rail Fences . — A primitive fence may be formed 
without nails or ties of any sort by inserting the states 
in the ground in different directions, and by using 
forked or hooked stakes. They are out of place in old 
settled coimtries, but may be found useful in pioneer 
farming. In America a still more simple fence is com- 
monly met, even in districts that have been settled for 
a generation or more. It is known as the “ Virginia 
crook,” or worm-fence, and consists of nothing but cjeft 
rails, similar to those employed in the cleft postand- 
raO. fence, and these are laid down in zigzag fashion, 
and one rail placed above another to the desired height, 
no posts or stakes and no nails being used. It forms a 
very strong fence, thougbra rough one, but it occupies 
a great deal of ground. It is, however, easily taken 
down and f ebnilt again, while it will turn any and 
every description of stock. 
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•WIRE FENGE& 

The construction of wire fences tas of late years greatly 
extended, the portability and durability of tie wire 
rendering its employ- 
ment more convenient 
and profitable than the 
use of wooden rails or 
any other description 
of fencing. 

The wire fence most 
in use for farm pur- 
poses has all the 
straining ^d interme- 
diate posts of wood, as 
in Fig, 33, and the 
wires are strained by a portable strainer. This system 
is far from satisfactory, because the wires are seldom 



Fig..34. 

well strained, and when the posts begin to decay the 
■whole fence gets loose and worthless. Fig. 34 shows 



Pi 


B 


Fig. 33. 
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an improYed form of portable strainer, used in the 
erection of such fences as the one here described. The 
wires are fastened to the posts, both terminal and 
intermediate, by means of galvanized wire staples.. 
A fence of this kind, with wooden posts 6 feet apart, 
and having 5 single wires in height, costs about 8d. per 
lineal yard. 

A much more substantial wire fence with wooden 
posts is illustrated in Fig. 35. In this case there are 



Fig. 35. 

/ 

6 lines of wire, and each line consists of a 3-pIy strand. 
Instead of the wires being fastened to the terminal by 
staples, holes are bored through the post in the lines 
of the wires, and straining eye-bolts with nuts and 
washers are attached for tightening up the fence. The 
same strand yrires as the above are frequently erected 
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<mly erected aa 
roadside fences, 
or in otter situa- 
tions wtere a 
fence of extraor- 
dinary strengtt is 
required. 

A furtter im- 
provement in the 
erection of wire 
fences has been 
reached by the 
introduction of 
the winding 
bracket, illus- 



Fig. 38. 


trated in Fig. 36. It is likely to entirely supersede 


the use of the screwed 
eye-bolts and of portable 
strainers, and is equally 
suited for applying to iron 
and wooden pillars or 
posts. The winders vary 
in price from Is. 4d. to 
3s. 6rf. each. 

Straining - pillars and 
posts fitted with these 
winding brackets are now 
extending in use. An 
iron straining-pillar of 
this kind is illustrated iu 
Fig. 37. 

■» Corrimony Wire Fenc- 
ing . — The Corrimony 
fence was originally intro- 



Rg. 37. 
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duced to this coimtry by the New Zealand colonists, and 
has now gained for itself a recognised position as the 
most economical fence for sheep. This is particularly 
the ease in hilly districts, where the expenses of carriage^ 
and erecting t^ heavily against ordinary fences. 

The distinguishing feature of the Corrimony fence is 
that the fixed standards (of wood or iron) are placed at 
a considerable distance apart, varying from^l2 to 22 
yards, and that in the intervening space the wires are 
prevented from being pushed apart by being fixed to 




. __ . 

























Fig. 38. 


“ droppers ” placed at intervals of 6 feet. These drq)- 
pers do not go into the ground, so that the fence pos- 
sesses a certain degree of elasticity in a lateral direction 
between each pair of standards. The droppers can be 
either made of iron or of wood, but must be very light, 
so as not to overload the fence. 

Fig. 38 shows a Corrimony fence, by Bayliss, Jones, 
and Bayliss. The standards are of angle-iron, and 
are punched on a patent principle which admits of the 
wires being fastened without threading. Fig. 39 is an 
enlarged viefrof this standard, showing the recesses for 
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Fig. 39. 


the wire. There are 6 lines of steel wirCj and a light 
iron dropper every two yards. The cost of this fence, 
exclusive of straining-pillara, is 7rf. per 
,prd, or £42 5e. per mile. A straining- 
pillar will cost about 32s, 6d., and one is 
required for every 250 yards. 

The wires are fastened to the iron 
droppers ^ the above fence by means of 
self-acting tongues or clips, and when 
the lines are erected they are placed in the tongues, 
which are closed 'with a hammer as soon as the fence is 
drawn taut. Fig. 40 is an enlarged 
view of dropper showing tongue fasten- 
ing wire. 

Fig. 41 shows fidl-sized section and 
side view of A. and J. Main and Co.'s 
“ vice-grip ” dropper, with wedges and 
clips complete, and the wire fixed. _ 

When wooden droppers are used the wires are fast- 


en 



, Side 'View. Fig. 41. Section. 


ened by small staples, or passed through holes bored for 
the purpose, and secured with wooden wedges. 

* Bard Wire Fencing . — Steel barb fencing has of late 
years been extensively adopted in preference to plain 
wire fencing, in consequence of the deficiencies of &e 
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latter in so many respects. The single wire snaps in 
cold and sags in heat, and the fence soon falls out of 
repair. The plain single wire is not sufficiently visihle 
to animals, so that they often run against it by accident,^ 
and it does not repel the roving and venturesome. To 
meet these objections the principle of arming the wire 
with sharp barbs or spikes originated in 1873, since 
which time barb fencing has been the ohjec^ of many 
improvements. 

Barb wire fencing should consist of at least two barbs, 
used in connection with two wires twisted together for 
the sake of strength, and the better to resist all changes 
of temperature, The barbs used in connection with- two 
wires should not be twisted around both of them, but 



Fig. 42. 


pass between them, in order to prevent their becoming 
loosened, and the barbs should not be more than 5 or 6 
inches apart (Fig. 42). The barb must be short enough 
not necessarily to tear the animal. A sharp, instan- 
taneous prick is all that is needed. Experience has 
shown that wire fences improtected by barbs, no matter 
what the size of the wire, cannot withstand the pressure 
of a fuB-sized ox or horse, and the only effectual resist- 
ance is in the sharp prick of the barb used in connection 
with the wire. And further, a barb which is not sharp 
enough to prick and repel at the moment of contact 
invites further pressure by the animal rubbing its body 
against it,' which results in destroying the fence. 

Barbs two in a group are considered equally as 
effective as four in a group, for the reason that tabs- 
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nsed two in a group, in combination with two wires, are 
caused by the twisting of the wires to project in every 
direction, so that it is impossible for any animal pre> 
senting one foot of surface to press against a wire thus 
drmed without being effectually met by a point. 

The number of barb lines or wires to be used must 
be decided in each case by the special object of the 
fence. One line 4 feet from the ground will turn 
cows, oxen* and horses. Two lines 21 inches from the 
ground and from each other will turn smaller cattle 
as well as the larger ones. Three lines, the lowest 12 
inches from the ground, the next 24 inches, and 
the tjiird 42 inches from the ground, will accomplish 
all named above, and make a thoroughly good and 
substantial farm fence. Four, five, and even six lines 
are frequently used when some special object is in view, 
such as excluding dogs, pigs, and other small animals, 
in which cases the lower lines are placed nearer to the 
ground and to each other than are the upper lines. 

With cattle the great advantage of barbed wire is 
that it keeps them in; with sheep, it keeps their 
enemies out (Fig. 43). This is a very substantial fence, 
erected by Felten and Guilleaume. In some districts the 
havoc made amongst sheep by prowling dogs is immense, 
but steel barb fencing, properly erected, is dog-proof. 

Many combinations can be formed with barb fencing 
and other styles of fence. One line or wire on the top 
of any wooden fence makes a structure cattle will not 
molest. One or two barb wires put up with the old 
plain wire, or entwined in the line of a hedge, makes 
a magical change in the efficiency of the whole. 

Jn large quantities barb wire, double strand, and 
with the barbs 5 inches apart, costs less than one penny 
per yard, 

Q 
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We have seen a fence of this kind in America, but 
with three lines of wire instead of four, and with the 
posts 60 feet apart, which was apparently effective 



B%..44 shows a barb wire fence with iron standards, 
as erected by A. and J. Main and, Co. The terminal is a 
wintog-pi^, and tongues are cut at the backs of 
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the / v wire standards, along which the wires are 
passed, and after hemg strained the tongues are clasped 
down by the stroke of a hammer, thereby securing the 
wires effectually in their places. The fence is usually 
made with four lines of galvanized steel barb wire, the 
standards 10 to 20 feet apart. The cost of such a fence 
varies from £64 to £50 a mile. 

Iron Bar Fencing . — Fences of this description are 
too expensive for ordinary farm pmposes. For sur- 
rounding parks and pleasure grounds, however, and as 
road-side fences, they are much in demand, as they 
present a good appearance combined with great strength 



of resistance to the pressure of the large animals 
which is frequently brought against them in such 
situations. 

Iron bar fencing is of various kinds, as flat or round, 
solid or tubular bars. The usual mode of constructing 
bar fencing has been upon the principle of having the 
horizontal bars all jointed at one standard — an arrange- 
ment opposed to sound mechanical principles, and 
which is now improved upon by Messrs. A. and J. 
Main and Co. In this-new “ break-joint ” construction, 
the top bar is jointed at a different standard from the 
lo^er bars, as seen in Fig. 46, thus distributing or 
breaking the pinnings, and securing to the fence its full 
Jateral stiffness. 
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UncUmhahle Strained Wire Beer-Fence. — Fig. 46 
shows an elegant and eflective fence for surrounding 
or subdividing deer-parks. Many miles of this descrip- 
tion of fence have been used in surrounding the Royal 
parks at Windsor. It is 6 feet high above the ground, 
with standards inches by fths of an inch, 9 feet 
apart, having anchor-formed and double-pronged feet 
alternately, 18 inches below ground. The straining- 


J 

1 Ik 

J 

j 

■ 

L 

U 

J 

L 

J 

L 

J 

u 

_1 

L 

LL 

ISl 

L 

U 


1 

II 

II 

1 

1 

1 

1 

1 

1 

1 



1 

1 


H 

J 

1 

1 


1 

II 

ffl 

1 

1 

1 



1 

1 

1 







1 



in 

ij 




! 

1 


Hill 

nil 

II 

II 

II 



11 

II 

II 







II 



nil 

11 




1 

; 


Hill 

nil 

II 

II 

II 



II 

II 

II 







II 



IIII 





1 

1 


Hill 

nil 

II 

II 




11 


11 







II 



11 

11 




1 



mil 

iiii 

II 

II 


1 

1 

II 


II 

1 

1 

1 


1 

1 

II 


1 

II 

ill 

1 

1 

1 

1 


1 

iii| 

iiii 

II 

II 


1 

1 

II 


II 

1 

1 

1 


1 

1 

II 


1 

II 

1 

1 

1 

1 

1 


1 

mill 

nil 

II 

II 


1 

1 

II 


II 

1 

1 

1 

1 

I 

1 

II 


1 

II 

B 

1 

1 

1 

1 


1 

iiiiii 

IIII 

II 

II 


1 

1 

II 


II 

1 

1 

1 

1 

1 

1 

II 


1 

II 

:ijB 

1 

1 

1 

1 




MM 

IMIMpipill 



Fig. 46. 


pillars are of cast-iron, prepared to fix on stone, each 
fitted with a double stay, and placed 100 yards apart. 
The horizontal wires are ten in number, and upon these 
are placed vertical wires alternating in length, as shown 
in the engraving, and placed inches apart in the 
lower part of the fence, thus rendering it perfectly 
game-proof and unclimbable. These wires are laced 
upon the horizontal wires, and are pointed at the^top. 
A fence of this kind can be erected at a cost of abopt 
8s. 6d. per lineal yard. 
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Wtre Netting . — Galvanised wire netting is now 
largely used for enclosing paddocks and turnip fields, &c., 
or for fencing rabbit-warrens, poultry-yards, pbeasant- 
r\p8, &c. Tbree-incii mesh netting, 3 feet wide or high, 
costs 4^d. per yard ; 4 feet wide, fid. per yard. 

Fig. 47 represents the mode of erecting wire netting, 
devised by Lord Elcho, the present Earl of Wen^yss, 
for preventing rabbits burrowing under it. a is a 
separate strip of galvanized wire netting, 6 inches wide, 
and 2-inch mesh, which is laid flat on the ground on 
the side of the fence from which rabbits come, and 



attached here and there to the upright netting. The 
grass, fallen leaves, &c., soon conceal the netting thus 
laid down, and the rabbit vainly scratches upon it, 
his intelligence failing to teach him to begin his tunnel 
farther back. The strips cost about 6s. fid. per 100 
yards, including a proportionate quantity of soft tying- 
wire. 

The old modes of fixing wire netting around rabbit 
burrows, &c., are to dig a trench 6 inches deep and 
more, and drop the netting into it, or to fill the trench 
with broken stones or concrete ; but these methods are 
beth troublesome and expensive. 
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When Gxtei strong netting is required, it is secured 
with one or more centre 3*ply strands. As a kangaroo 
fence in Australia, ■where galvanised wire netting is 
now extensivelj used for this purpose, the meshes are 
6 inches wide, and at least two centre 3-ply strands are 
added for additional strength. 

For poultry fencing, galvanized wire netting on 
strong iron frames, standing 6 or 7 feet high, is com- 
monly used. Such a fence costs 3s. to 4s. per lineal 
yard, and answers well for enclosing the poultry yard, 
but in other quarters a cheaper fence against poultry 
will be equally efficient. 

Where pheasants are reared, the fence is usually 
made about 7^ feet high, and the lower half is covered 
with galvanized corrugated sheets, to prevent foxes 
disturbiug the birds, and the upper half with galvanized 
wire netting. 



CHAPTER Xm. 

MOVABLE FENCES. 

Under this head are comprised all the different kinds 
of hurdles, and also sheep^ nets, which are in use for 
shifting folds in feeding off root and green crops or 
grass, and which are likewise extremely useful and con- 
venient at times for temporarily dividing a field— as 
when one part of a field is left in pasture for grazing 
and the other part is brought imder crop culture. 



Fig. 48. 


Hurdles may be divided into various Classes, as 
wooden and iron, open and close, sheep and cattle 
hurdles, &c. ; hut it will be sufficient to notice briefly a 
few of the varieties most in use. 

Scotch Hurdk or Flake . — This nurdle, as seen in 
Pig. 48, consists of two posts, ^ch 2x3 inches and 
4|fteet long, having the lower ends long and pointed for 
entering the ground, four rails, one brace, and two dia- 
.gpnals. They are made of larch or fir-wood, the usual 
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dimensions of theliardle being 9 feet long and 4 feet bigh. 
The cost is about 2s. each. The mode of setting them is 
to let the hurdle incline away from the sheep, a ranee or 
stay being placed between every two hurdles to kee^ 
them in position, with a wooden peg or pin fastening one 
end of the ranee to the hurdle, and another peg driven 
through the other end of the ranee into the ground. 

The flake is, withal, a clumsy and weighty hurdle. To 
move a number of them any distance in a field they must 
be put on carts, and a single-horse cart can only carry 
a dozen of them conveniently, while they are easily 
broken in the process of unloading. When set in posi- 
tion, too, they are very liable to be blown over by -high 
winds, from the amount of sur- 
face exposed by their flat bars. 

English or Welsh Hurdle.— 
The English wooden hurdle is 
a lighter, cheaper, and more 
convenient article than the 
Scotch flake. It is generally 
made of split oak, and is very tough and almost un- 
breakable. It consists of two upright end pieces, joined 
by four or five mortised bars 7 to 9 feet long, which are 
strengthened by an upright bar in the middle and two 
or more diagonals. The end pieces are long, and pointed 
for setting into the ground, which is done with an iron 
crowbar to avoid driving and splitting the top. 

Sometimes they are made with the two sides to answer 
either as top or bottom. Fig. 49, by which means, it a 
leg is broken off, it is only necessary to turn the hurdle 
upside down to have still a perfect hurdle. 

These hurdles are set erect, and no ranee or sta 3 ^s 
used, the ends of the two adjoining hurdles being simply 
connected by means of a withe band passed over them. « 












Fig. 49. 
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In exposed situations it is sometimes the practice to 
wattle either furze or straw between the bars of such 
hurdles as are set to windward. 

Wattk Hurdles , — ^Wattle or close hurdles, made of 
hazel rods, afford a good shelter to sheep, and are very 
light to handle, and tolerably durable. They are made 
about feet long and 3 feet high, consisting of ten 
vertical stakes, the two end ones of which are stronger, 
and proj eot both above and below the hurdle. The lower 
end is pointed for entering the ground a short way, and 
the upper end is for receiving the shackle which fastens 
the ends of two adjoining hurdles to the stake which is 
driven into the ground between them. The hurdles are 
closely wattled with rods. The price of these wattle 
hurdles is 10«. or 12s. a dozen in the copse districts, out 
of which they can seldom be obtained. 

The stakes used with the wattles are cut 6 to 7 feet 
long, and sell at about 4s. per hundred. They are 
pointed, and let into the ground by an iron crowbar 
or stake-pitcher between two of the hurdles, and a 
shackle of twisted rods is put over it and the pro- 
jecting heads of the adjoining hurdles to hold the 
whole together. 

Back Hurdles , — ^Hurdles of this class are used in 
feeding off vetches, clover, and other crops which it is 
not desirable that the sheep should run over while 
feeding upon. They are placed against the crop, and 
the sheep eat through the bars, the hurdles being shifted 
forward once or so every twenty-four houi-s. When 
fresh food is required the hurdles are drawn forward a 
yard or so, and are not fixed in the ground, but are 
j^kced in a leaning position, resting on stays, as shown 
in Fig. 50. The hurdles are connected by means of a 
* shackle. The crop is fed off in the direction in whieh 



FAEM BOADS, FENCES, ANB GATES. 


it is wished to plough the land, so that the plough may 
follow close upon the sheep. 

Lamb-Creep . — ^The lamb-creep or hurdle is used in 
folding ewes and lambs on turnips, clover, grass, &c., 
in order that the latter may take, their range at will of 
a field ahead of the ewes, and enjoy a nibble among the 
fresh grass or turnip-tops, &c., which contributes greatly 
to the health and future growth of the young animals ; 
it also enables the lambs to be supplied with some box 
feeding out of the reach of the ewes. 



Fig. 50. 


The lamb hurdle is made of the usual length and 
height, and is very similar to the rack hurdle, but it is 
divided into two portions by a horizontal bar midway 
between the ground and the top rail, and the lower half 
is subdivided by rolling upright bars 10 inches apart, 
just wide enough to allow the lambs to get through. 
The upper half has one or more uprights to give the 
whole the requisite strength. 

Revolving Hurdks. — Fig. 51 is a representation (t 
Browm^patent Chevaux-de-Frise Hurdle, combined 
wito l^tia-shower irrigation system for pasture land 
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year, mcreasing in weigtt over 3| lbs. per week for 
eact sheep, as ascertained by Mr. John Penman, Bonaly, 
by weighing the sheep when put upon the grass and 
t^en ofl, and as reported in the Edinburgh papers — 
Scotsman and Courant — of the 13th and 15th of October, 
1881. This result shows that not less than fifty sheep 
may be taken as the number that may he fattened to 
the acre from April to October upon land properly laid 
down in grass for the system ; and these gaining only 
3 lbs. each in live weight, 1,200 lbs. may be estimated 
as the produce upon an acre, which, at the low price of 
4Jff. per pound, would give a value for the grass and 
feeding stuffs consumed of £22 10s., showing a balance 
of profit to the credit of this system, after deducting 
cost for management of land, feeding-stulis, attendance, 
and interest on capital invested in sheep, of over £6 an 
acre. 

This hurdle has also been introduced as suitable for 
feeding off turnips, as it gives facilities for eating up 
one drill, and preventing further access by the sheep to 
the crop till each drill is wholly consumed, and also for 
one shepherd attending to a very large number of sheep 
— 500 or more. One hundred yards of hurdles are suffi- 
cient for 100 to 150 sheep. The back hurdle is not 
required for turnips, nor for eating off foggage or ordi- 
nary pasture grass, upon which -a very large saving wiU 
be effected. In wet seasons its use may be fairly esti- 
mated to double the value of a turnip crop when eaten 
off by sheep, or even during the most favourable weather 
the larger waste which always takes place from plot 
hurdling will be prevented. 

Fig. 62 represents an easily made and portable r^ 
volving hurdle. “ It consists of a pole or scantlmg 
10 fe^ long, bored with holes alternately in opposite 
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directions, and 12 incies apart. Stakes 5 feet long are 
put tkrougli tkeae holes, making a hurdle with a cross- 
section like the letter X. These hurdles are merely 



Fig. 62. 


placed upon the ground, resting upon the ends of the 
stakes, and may be rolled over and over from place to 
place.” 

Hurdle on Wheels . — For sheep-folding, a strong iron 
hurdle (Fig. 53), 12 feet long and 3 feet 6 inches high, 
and fixed upon four wheels, made by Hill and Smith, is 
often used. Hurdles of this kind are rather expensive, 



Fig. 53. 


owing to the wheels. The advantage of using them is 
Ae readiness with which they can be shifted, as no 
driving of stakes is necessary. 

Iron Stand Hwrcf/es.— Messrs. Dougherty and Bradley, 
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East Dereham, had on view at Reading, in 1882, a 
wrought-iron hurdle, with feet or stands of grooved iron 
to receive it. “ A (Fig. 54) is the hurdle in position ; 
B the sectional end of the upright, showing a groove for 
slipping in the hurdle i) ; Z) is the plain hurdle lifted' 
out of position for moving ; Ois a small wooden foot for 
the upright. The hurdle is slipped into a groove riveted 
to the side of the upright B, and can be quickly removed 
by one man.” The price of this hurdle, 3 feet or 





3| feet high. Including stands, is 2s. or 3s. per lineal 
yard, with 2s. extra for each single stand. 

Inn Eurdks . — There are now a great variety of iron 
hurdles in use, but the lightest of them are too heavy 
for ordinary sheep-folding when the hurdles have to be 
moved daily. As a temporary fence, however, in 
dividing afield or meadow— for instance, where one-half 
is to be mown and the other half fed — they are supe- 
rior to wooden hurdles. For sheep-folding purposes 
they are best with plain pointed feet and one mid^e 
upright. They are made to various sizes, suitable either 
, for for cattle. 
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The hurdle by J. J. Thomas and Co., represented in 
Fig. 65, is made with one middle upright, and the termi- 
nal uprights have fringed feet for fising in the ground. 
Hurdles of this class are well adapted for a roadside 
fence, and are now commonly made without riveting, 
the horizontal bars being simply threaded through the 
end upright and clinched by a double thread. 

Net Hurdles . — These are made of network of small 
cord, the size of the meshes 3 or 4 inches. The width 
or height of the net is about 3^ feet. They are usually 
made in lengths of 50 yards, and are supported by stakes 
8 or 10 "feet asunder. “Each net is furnished with a 
rope along both sides, passing through the outer meshes, 



which are called the ‘top’ and ‘bottom rope,’ as the 
position of either may be at the time.” 

The nets are fixed to the stakes on the side facing the 
ground the isheep are to occupy, and may be set up 
either towards the right or the left, as the starting-point 
happens to be situate. Having fastened the loose ends 
of the top and bottom ropes to the first stake, on coming 
to the second “ the bottom rope gets a turn round the 
stake, and is festened with the shepherd’s knot 3 inches 
from the ground. The top rope is then fastened with a 
similar knot near the top of the stake, stretching the 
net even and upwards ; and in this way the net js 
, fastened to one stake after another, care being taken to 
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Diake the top of the net run uniformly throughout its 
entire length.” When more than one length of net 



Fig. 56. 


is required, the ends of two nets are joined, as .at c, 
Fig. 56. 

“ The shepherd’s knot is made in this way. Let a, 
Fig. 67, be the continuation of the rope which is fastened 
to the first stake, then press the second stake with the 
hand towards a, or the fastened end, and at the same 
time tighten the turn round the stake with the other 
hand by taking a hold of the loose end of the rope d, 
and moving it so as to cause it to pass under a at c, and 
screwing it round the stake to b, where the elastic force 
of the stake will secure it tight imder a at b when the 
stake is let go. The bottom rope is fastened first, to 
keep the net at the proper distance from the ground, 
and then the top rope, care being 
taken to pass the top and bottom 
ropes round the stakes, so as the 
leading coil of the rope is always 
uppermost towards the direction in 
which the net is to be set up. Thus 
in Fig. 57 the rope d was uppenmst 
imtil it was passed under a, because the setting of the 
net in ^s case is from right to left, and it continue^ 


A ^| 

1 

c a, 

1 



Eg.. 57. 
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to be uppermost imtil it reaches the next stake to 
the left.” 

These cord nets, in 40-yard lengths, and 3 to 3J feet 
wide, cost, in Scotland, about 12s. %d. each, or 3<f. per 
^ard. Tarred sheep-netting, of the same material, in 
50-yard , lengths- and 4 feet wide, costs in London 
£1 13s., or nearly 8rf. per lineal yard. Cocoa-fibre 
netting, tarred, in 100-yard lengths, 4 feet wide, costs 
in London £1 15s., or nearly 4|(f. per lineal yard. 
These prices do not include stakes for fixing the nets. 



Fig. SS. 


Wire Shccp-NetUng . — Galvanized wire netting being 
more durable than the cord nets, is coming largely into 
use among flockmasters in lowland districts. It is made 
by A. and J. Main and Co. in 25-yard rolls, and with a 
4-inch mesh, and standing 3 feet high (Fig. 58), costs 
about by. per yard. Stakes for fixing the netting 
are extra. 


• Stephen’s “ Book of the Psnn.” 
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CHAPTER XIV. 

FIELD GATES. 

Gates of one kind or another are necessary to afford 
commnnication between field and fields and also for 
opening on roadways. Their position cannot aljfays 
he decided on without considering the roads and other 
communications with which they are connected, as well 
as the size and shape of the field; but it is mostly in 
the line of the headland at a comer of the enclosure, 
and in steep ground more commonly at the lower than 
at the upper part of the field. 

Ho field gate should be less than 10 feet wide, to per* 
mit the ftee passage of loads of hay and straw, and of 
traction-engines, field-rollers, and other implements and 
machines. 

Wood and iron are the materials of which gates are 
constructed, and farm gates in particular are most 
commonly of the former. 

All farm gates should be supplied by the landlord, 
who should always hare a stock of ready-made gates on 
hand, and give out a new one whenever a tenant sends 
in the remains of an old worn-out gate. 

Wooden Swing Oates , — ^A good form of wooden gate, 
by Blenkam, is shown in Eig. 59, with the iron-w«rk 
and other portions drawn to a larger scale. 

Hanging a gate on wooden posts is a matter of 80 m% 
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difficulty and importance. The posts should be heavy* 

8 inches square, planted 4 feet deep in the earth, firmly 
rammed aroimd, and as little higher than the gate as 
possible. The gate should be hung so that it can only 
swing one way, and it should open inwards to the field, 
and not to the road. 

To set the posts so that they will remain upright - 
and prevent the sagging so common in field gates, dig 
the holes the usual depth, but open the whole length of 


Fig. 59. 

J Clasp for spriDg-fasteners. 

S Side view. 

C Hinge strap. 

S Hook and holt throngli post. 

£ Shows laU-tenon and method of pinning into heel of gate. 

F Hook or gate-fastener. 

ground between post and post. Place the posts in 
position, and then lay a stout slab or plank in the 
bottom of the open trench, with an end pressing firmly 
against each post. Over this plank fill in the soil to 
witMn a foot or so of the surface, beating and ramming 
it firmly all the while. Then lay another slab, fitting 
closely to both posts as before, and fill in the remaining 
soif above it. In soils liable to slip or heave, a stay 
should also be put in at the back of each post^ 2 feet or so 
ielow the ground surface. Gates so hung will.never sag. 
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Folding Oates, made in two parts, are sometimes used 
lor wide spaces, where one gate occupying the whole 
would be too large and heavy. The great objection to 
them is that, without a centre-post, which is always 
inconvenient in a gateway, they cannot be steadied, 
and soon sag, from the constant wobblmg or from 
people climbing upon them. 

Wrought~Iron Gate and Posts. — Fig. 60 represents a 
wrought-iron field gate, manufactured by Messrs. Hill 
and Smith, which has obtained the silver medals of 
the Eoyal Agricultural Society of England, and of 



the Royal Agricultural Society of Ireland. It is 
constructed principally of angle and T-iron, which 
impart great strength and rigidity to the gate without 
a corresponding increase in weight, and it is hung to 
the post by thimbles, as shown in the engraving, which 
slip over the top of the post. The posts are of solid 
wrought-iron, with basements of plate iron so disposed 
as to have great holding power in the soil, and quite 
sufiicieni;, when well rammed in stiff soU, to carry the 
gate without either stone or wood-blocks. 

The' price of this gate, with posts and hangings cbm- 
plete, is £3 7s. 6tf. ; without posts, £1 7s. M. 
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Wrought-Iron Vnclimhahk This gate (Fig. 61) 
IS intended for situations exposed to trespassers. It is 
constructed of flat iron uprights pointed at top, riveted 
^to angle-iron frame- work, and placed 2^ inches apart in 



the clear. A capital gate of the same pattern is made 
out of wooden spars. 

Wire Although plain wire is an unsuitable 

material for the construction of field gates, being too 
light to bear the pressure of animals against it, this 



oWectlon is entirely removed when barb wire Is em- 
pmyed in the gate, if only for the top bars, as no 
animals will then push against it. Fig. 62 shows a 
•useful gate of this kind, in the line of a barb wire fence 




Tiie gate k oidinaiy .im strammgwposiB, 

and tke «f lihe gate, which is of angle-iron, is 
&Ued with winding-brackets for tightening the wire 
bars. ' . 

A much cheaper and simpler form of wire gate ii 



shown in figs. 63 and 64, in the former of which the 
gate is open and in the latter it is shut. 

A Sliding Gate . — Gates of this class (Fig. 65) are 
sometimes used in the line of a paling or wire fence. 


Skill 
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Fig:- 04. 


They have nothing to recommend them, however, but 
cheapness, there being no posts and hinges required, as 
in the hanging gate. The left half of the gate slides 
backwards between two common fence-posts, which are 
attach I? horizontal ^ars as there are bar^ 
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in the gate, and the other end of the gate two 
or more of its bars into iron hold&sts, or the ends of 
all the bars may slip between the horizontal spara 



Fig. 66. 


Hand or Bridk Oates. — ^For bridle-roads and path- 
Ti^ys small hand-gates of wood or wrought-iron are a 
great economy in place of the large field gates, and 
much more conTenient. The wicket is eq[ually adapted 
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as a side gate t» field gate, or for standiiig alose, tile 
posts forming terminals in a line of fence, as in Pig. 66. 
A wrought-iron wicket of this kind costs from 15s. to 
17s. 6(Z. without the piUars. 

In the American wooden hand-gate, which is illus- 
trated in Pig. 67, no blacksmith work is necessary. 
The hinge-post is 9 or 10 inches and the lateh-post 



8 inches in diameter, both being sunk 3 or 4 feet in the 
ground. A strong wooden sill is inserted at the ground- 
level, tenoned into posts and primed. This sill serves 
to strengthen the posts and to keep them in position. 
The bars and braces are dovetailed into the uprights. 
The piece at top, acting as a hinge, should be 3 incfifes 
thick, with a hole in it for the end of the heel to pass 
^through. A hole is made in the sill for the bottom of* 
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the heel to work in. The long hinge-post would be, 
objectionable in a line of paling or wire fencing, but it 
is easily shortened, and the mode of hanging this gate 
is extremely- simple and effective. 

In hunting districts a few of these bridle-gates, judi- 
ciously disposed in the lines of fencing, and out of the 
lines of pathways and bridle-roads, will often prevent 
much injury and damage to the fences. In situations 
where no pathway leads to them the gates should in- 
variably be painted a different colour from the fence, a 
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gate painted white being the most distinguishable at a 
distance. 

Gate for Hurdle These wickets are adapted 

to meet the demand for a cheap and simple hand-gate 
to hang between hurdles. They can be hung either to 
the sides of the hurdles or to standards specially pro- 
vided for that purpose. A wrought-iron wicket similar 
to that shown in Fig. .68, and to match hurdles up to 
4 :4et high, costs 14«. or 15s. 

When a footpath passes through a folded field, and 
HO such gate as the above is available, an easy passage 
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is formed by placing three hurdles in the form of a cage- 
gate or bow-wicket, Fig. 69 ; that is, a moTable one e 
swings on the stake b between the fork of two others 


a. 



set to the stakes a a, so as to form an acute angle. This 
prevents passengers breaking or displacing hurdles by 
climbing over them or leaving them open. 



CHAPTER XV. 

WICKETS AND STILES 

Many fapns are intersected by public footpaths, which 
are often a great annoyance to the farmer on account of 
the fences being broken down or gates left open, and the 
livestock allowed to trespass amongst the growing crops. 

Wickets and stdes are contrivances for such situa- 
tions in order to allow men to pass over or through 
fences, while the passage excludes sheep, horses, or 
cattle. The wicket or tum-about is simply a zigzag 
or bow passage in the fence, and for temporary use may 
be formed of stakes and hurdles or posts and rails ; but 
for a permanent passage, such as a public footpath, a 
well- constructed wrought-iron wicket will be cheapest 
in the end. There are many kinds of stiles adapted to 
different kinds of fences. In a dyke or stone wall three 
or four long stones placed in the height of the fence, 
and projecting at both sides of the dyke, serve the 
purpose of steps, by which the passenger ascends to 
the top and descends again on the other side. Some- 
times a strong wooden ladder is fixed at either side of 
lie waU. In a post-and-rail or wire fence, properly 
co|Jstructed fence-steps should be provided, either of 
the platform or step-ladder kind. 

Bow Wickets . — The design of the bow wicket is to 
•provide a gate that will be always shut and yet always 
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open. For footpatF gates these are superior to every 
other kind, as they are not apt to get out of repair from 



Fig. 71. 

traffic they save tne larmer from a great deal of annoy- 
ance, and ev^ danage, by its being impossible to leavff 
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them open. They may be fixed alongside large gates, 
or in lines of continuous fencing, and look well wherever 
placed. 

A wrought-iron how wicket is represented in Fig. 70, 
made with the bars vertical, and placed in the line of 
an iron fence. The person who wishes to pass this 
wicket steps into the bow, swings the gate to the front, 
and passes through to the rear, without the trouble of 
latching or unlatching, and no quadruped can follow. 

Fig. 71 has the bars horizontal, and is hung on a 
cast-iron pillar. This wicket is also made to fold and 



Open when required, to allow a wheelbarrow or animals 
to pass through. The prices vary from 35s. to 40s. and 
upwards. 

In temporary or movable fences, the cage-gate or 
bow- wicket described at page 114 may be adopted. 

Feme- Steps or Stiles. — Step-ladders or stiles, similar 
to those represented in Figs. 72 and 73, are very gene- 
rally used in connection with iron or wire fencing. 
They allow persons to get over the fence easily without 
injuring the bars or "wires. The prices vary from 15*. 
to 30s. for wrought-iron steps, according to height and 
jConstruction. 
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In a dyke or wall fence, stone steps built into the 
wall on both sides are most convenient. In a hedge 
fence, however, the bow- wicket, or an opening stile, 
will be more suitable. 

Opening Stihs . — Several ingenious contrivances are in 
use for avoiding the climbing necessary in the old- 
fashioned stiles. Fig. 74 represents an opening stile, of 



which there are several in the grounds at the Eoyal 
Agricultural College. It is the patented invention of 
Messrs Hill and Smith. 

Fig. 75 shows another opening stile between two ter- 
minal posts in a line of iron bar fencing. This stile^s 
by Messrs. -F. Morton and Co. 

The stile is made to open as follows. By raismg the 
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small knol) b, the two central posts are readily pressed 
aside, as shown by the dotted lines, -allowing a free open 
space for passing through. On releasing the pressure 
these posts faU to again by their own weight, and are 
lelf-locking, thus rendering the stile secure against 
stock. 

The stile is construoted for fixing either independent 
of a line of fence, or for intersecting a line of fence, in 
which position the two outside posts take the place of 



terminal posts for attaching the lines of wire, whereby 
a substantial saving in cost is effected in comparison 
with the expense of separate gate or terminal posts which 
would otherwise be required to admit of a gate being 
inserted or other opening made in the line of fence. 

The stile is also arranged when required for fixing at 
one of the extreme ends of a line of fence, the wires 
beiSg attached to one of the outside posts, which is 
fitted with an additional stay. 

There are many other kinds of wickets and stiles to 
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be met with, but the foregoing include all those now 
commonly erected, and none of the others call for any 
special notice or description, 

. The lever-bar stile is an example of the latter class. 
It is, however, a very clumsy contrivance, and is well* 



Any kind of gate, wicket, or stile is, at the same 
time, preferable to a broken-down fence, or a gap- 
passage, which too frequently appears, even in the best 
of fences, at points where the necessary gate or stile 
has not been provided. And the sight of such gaps 
stopped by hurdles, or here and there, perchstoce, with 
an old harrow, is not calculated to encourage the. idea 
of careful and tidy farming. 



INDEX. 


j^MERICAir wooden hand-gate, 
112 ■ 

Angle-iron standards, 16 
Aspnalte parements, 3S 
„ walks, 38 

gAEB wire-fencing, 87 
Borer, post-hole, 78 
Bottoming roads, 13 
Boundaries of estates, 64 
Bridle-gates, 111 
Brush-fork, 64 

(]JANALS and ditches, 62 
Construction of roads, 18 
Cord nets, 106 
Corrimony fences, 85 
Cost of fencing, 57, 88 
„ road-making, 27 

J)EAD-HEDGE, 66 
Deer-fence, 91 
Digger, post-hole, 79 
Ditching, 64 
Drainage of roads, 25 
Driving fence-posts, 77 
„ poles, 77 
Dftppers, 87 
Dry stone walls, 69 
Dutch hedges, 69 
^ Dykes, or wall fences, 69 


ENCLOSURES, 62 

English or Welsh hurdle, 96 

pARM roads, 1 — 6 
Farm tramways, 40 
Fences, roadside, 62 
Fenee-steps or ladders, 117 
Fencing, cost of, 67, 58 
„ young hedges, 62 
Field-gates, 106 
Folding-gates, 108 
Footpaths, 37 
Formation of roads, 19 
Foundation of road, 18 

QALLOWAY dyke, 72 
Gates, field, 106 
Gravel walks, 37 

g;AND-GATES, 111 
Haulage of stones, 72 
Hedge hanks and ditches, 61 
Hedge-plants, 60 
Hedgerows, 68 
Hedges, 59 
fiomheam hedges, 67 
Hunting gates, 111-113 
Hurdle gates, 113 
Hnrdle on wheels, 101 
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JNFIELD, S2 

Iron bar fencing, 91 
Iron hurdle, 102 
Iron stand hurdles, 101 

;gANGAROO-FEIICB, 94 

LAMB-CREEP, 98 
Landmarks, S3 
Lime-built walls, 69 
Line of road, 11 
Loose rail fences, 82 

]y;AIlCH-STONES, 54 
Materials, road, 20 
Methods of hedge-planting, 60 
Modem road-making, 23 
Movable fences, 95 

AVIGABLE canals, 46 
Need of farm roads, 1 — 6 
Net hurdles, 103 

ABJECTION to wooden fences, 
76 

Opening stiles, 117 
Osage-orange hedges, 68 
Osborn's system of steam-plougb- 
ing, 45 
Outfield, 52 

pALING, wooden, 75 
Pastoral customs, 62 
Pavements, 33 
Pheasant-fence, 94 
Plain wire-fence, 83 
Planting hedges, 61 
Plashing, 64 

Ploughing-engines in punts, 60 
Ploughing-'Cngines on rails, 44 
Portable railways, 40 
Portable strainer, 83 
Poet-and-ml fence, 80 


Post-hole borer, 78 
Post-hole digger, 79 
Poultry fence, 84 
Preservation of fence-poste, 76 
Principles of road-making, 7 
Pruning hedges, 63 

QUICKSET hedges, 69 

JJABBIT-PENCE, 94 
Sack-hurdles, 97 
Eeady-grown hedges, 69 
Bepairing old hedges, 64 
Repairing roads, 28 <■ 

Resistance on roads, 7 
Revolving hurdles, 98 
Ring-fence, 62 
Road, line of, 11 
Road-making, principles of, 7 
Road materials, 20 
Road surface, 16 
Roads, unmetalled, 31 
Rules of the road, 17 

gCOTCH hurdle or flake, 76 
Season for planting hedges. 
Sheep-nets, 103 
Shelter, 55 
Shepherd’s-knot, 104 
Size of enclosures, 56 
Sliding-gate, 111 
Stake-and-rice fence, 66 
Standards, 87 
Stiles, wickets and, 116 
Stone pavements, 33 
Straining eye-bolts, 84 
StrainiDg pillars. 85 
Surface, road, 16 ' 

termini, 64 

Territorial rights, 53 
Tramway waggon, 40 
Tramways, 40 
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Transverse form of road, 16 
Trimming a hedge, 63 
Turfdyhes, 73 
Turntables, 44 

0 

■gKCLIMBABLE gate, 109 
Upright spar-fence, 81 
Utility of fences, 55 

YIKUINIA crook fence, 82 

'yp'ATTLE hurdles, 97 
Weeding hedges, 83 
Whin hedge", 66 
Wickets and stiles, 115 
Widtli of fence, 66 


Willow hedges, 68 
Winding brackets, 85 
Wire fences, 83 
Wire gates, 109, 110 
Wire netting, 92 
Wire sheep-netting, 105 
Wiring an old hedge, 65 
Wooden fences, 75 
Wooden paling, 75 
Wooden pavements, 34 
Wooden posts, preservation of, 
76 

Wooden swing-gate, 106 
Worm fence, 82 
Wrought-iron gate, 108 

^iUZAG rail-fence, 82 


THE END. 
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Houses, Pits, &c. By S. Wood. Crown 8vo, cloth . . . 

TREE PRUNER: Being a Practical Manual on tht 

of Fruit Trees, including also their Training and Renovation, bui. 
Ing of the Pruning of Shrubs, Climbers, and Flowering Ph • '0- 
numerous Illustrations. By Samuel Wood, Author of “Good C 
&C. Crown 8vo. cloth .yt has a 

The Tree Planter, Propagator and Prunsr. Being the v 
works bound together * ‘ * n 

VALUATION OF MINERAL PROPERTY. F^pWg 

Tables. By T. A. O'Donamub, M.E., F.G.S., M.I.M.E.’, 

“ Mining Engineering ” ; First Class Certmcated Colliery ManiO* “*• 2/0 
of ** The ColUery Engineer's Pocket Book,'* “Colliery Surveys 
Calculations," “Mining Formulas," &c. i66 pp. Demy 8vo, u -. ^^acticai 

-nen, 

VALUATION OF REAL PROPERTY. A Guide it. f feT 

cipies of Valuatiou of Land and Buildings, &c., for y.>w:.v 

including the Taxation of Land Values. With numerovs Aja 

Clarence A. Webb, Valuer and Rating Surveyor, Profes- da 
of the Surveyor’s Institution ; Author of “ The Law and Pr f' 
and Assessment,” and “ Rates and Taxes.” SeciNld Ediin Cf ilar^ Snc 
Enlarged. 334 pp. Demy 8vo, cloth . . . . . ‘ /r :: ^5 

General principles of Valuation-Valuation of Land:9ii4 vt ' 

SEPARATELY— VALUATION OF FACTORIES AND TRADE INTERESTS--. . 
PUBLIC-H0U.SES —Timber Valuing — valuation for mortgagj ..^l 

Enfranchisement — Arbitration— Compulsory Purchase — Vall ' '.o*'’ i'»‘ 

Rating —Valuation for Taxation— dp.ath Duties — insurancR c ! 

construction of valuation tables— valuation tables. )q 


VALUATION, TABULAR AIDS TO. For Ascertain) 
Purchase Price of Building Estates, Percentage required to cover 
and Sinking Fund, Cost of Buildings, Deductions for Malnteuati 
parative Site Values, etc. By Geo. T. McCaw, B.A.I., M.A. 11^ 
Fellow of the Surveyors' Institution, and F. Oliver liYONs, B.A.^ A. A. 
^.CoD.), Valuer aod Surveyor, General Valuation Office, ..eland, 
Fellow of the Surveyors’ Institution. . . . . . N$t 

VALUATION. See also "Inwood's Tables’* and House 
Property,” 

WOODMAN’5 YEARLY FARM ACCOUNT BOOK^ 

Giving Weekly Labour Account aod Diary, aod sbowiog the Income and 
Sxpenditore ooder each Department <A Cio<& Live Stock, Dairy, ftc., Ibe. 
With Valuation, Profit aod Loss Account, ana Balance Sheet at the Br ^ of ^ 
Year. By Johnson M. WbooMAN, Chartered Acconntant. Thu^ 

Revised. Fpllo, half-bound ivef 7/^^ 

''Coatains every requisite for keeping fiuoiaccouots readily aod accurately."— 

Bradbury, Agaew,& Co. Ld., Printers, London & Tonbridge. (341.1,37^ 
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,|jvCT]THEMATlCS, ARITHMETIC, &c. ' 

^PERIAL ^ , 

try, Descriptive. J. F. Hiithik . , . »/- 

■AND Plane Geometry. J. F. Hbathbb. ,,a/- 

“<al Geometry. J. HashA J. S. Yomia. . 2 )- 
■‘V ry. Part I. (EncUd, Bki 1 .- 111 .) H. Law 1/6 
. V Part II. (Euclid, Books IV., V., VI., XI., 

■ 3 l XII.). ELLaw 1/6 

1 “ > (Enclid’s Elomsats) , . . . a/6 

Ct . rigonometry. J. Hax v . . . .1/6 

LAW' sal Trigonometry. J. Hakn . , . . i/- 

U« e above 2 vols., bound together . . . .2/6 

ntial Calculus. W. 8 . E Woolbovss , . 1/6 

' il Calculus. B. Cox 1/6 

° ra. J. Haddok 2/- 

fj), ditto .1/6 

WEA !' .'eeping. J. Hasdon 1/6 

, --'.tic. J. E Yotoq 1/6 

MlLK,Jitto. , . . . . . . .1/6 

•f al Arithmetic. W. Hifsiot . . . . 1/6 

■1*'^ X. J. Habbok 1/6 


RBi. cal Instruments. Hxathsb A Wauiisu; a/- 

■ i Measuring Instruments. J. F.Hbatheb 1/6 

POLE ' struments. J. F. Hbathxb . . .1/6 

U'f A Astronomical Instruments. J. F. 

■ HBB 1/6 

‘'i - '%iie above 3 vols., bound together . . . . 4/6 

F 4 4 ^ration and Measuring. T. Baxjcb . . , 1/6 

^‘t'Rule, & How to Use it C. Hoabx . 2/6 
res, Weights, & Moneys. W. S. E 'VrooLHorsx 2/6 
ithms. Treatise on, with Tables. H, Law. 3/- 
ound Interest and Annuities. F. Teohait . 4/- 
endious Calculator. D. O'Gobmam . . 2/6 

ematics. F. CAurat 3/- 

nomy. E Maik fc W. T. Lxiqi . . . 2/- 

and Dynamics. T. BaxbB - s . . . . 1/6 

erflcial Measurement. J. HAynuKiu ^ . . 3/6 




